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 Fast-drying “Rogers’ colors 


simplify home decoration for you 


-Now easier to apply than ever... 
Guaranteed to dry perfectly, while you wait 








ORE than 20 millions of cans of 
“Rogers” sold since its compara- 
tively recent introduction! 


What a wonderful testimonial to the 
distinctive features of ‘Rogers’ —to its 
exquisite colors—to its ease of applica- 
tion—to its perfect fast-drying—to its 
great popularity everywhere for utility 
and decorative purposes. 


Anyone can use it successfully 


No special experience is needed to appl 
these radiant, fast-drying ‘Rogers’ 
colors. No tedious or expert prepara- 
tion of the surface is required. Merel 
flow on the rich, glorious “Rogers” 
color with a full brush. Spread it out 
like a thin icing. 

“Rogers” quickly levels itself. Forms 
a beautiful, colorful coating over old or 
new surfaces. Then it actually—Dnries 


Wuize You Wait! Dries perfectly, be- 


cause that is the nature of lac- 
quer. Dries smooth, no laps, no 
brush marks. Dries before flying dust 
can spoil the lustrous sheen. Dries to a 
tough, porcelain-like finish that wears 
and wears and WEARS. 


Colors more beautiful than ever 


“Rogers” colors, altvays of exquisite 
hues, are more beautiful now than ever. 
In smart homes everywhere they are 
the vogue. Do you wonder when you 
look into the open can shown here? 
Even in printer's ink the beauty of 
“Rogers” Chinese Red is alluring. 


But Chinese Red is only one “Rogers” 
color. There are 25 others, all equally 
rich and radiant. There are unlimited 
tints, easily made by intermixing. 
There are also six wonderful deep colors 
especially recommended for hard out- 
door use as well as indoor, not to forget 





the famous “Rogers” black, white and 
clear, and a new, transparent “Rogers” 
espectally for linoleum. 


Printed colors, beautiful as they are, 
fall far short of the actual “Rogers” 
colors themselves. Your nearest 
“Rogers” dealer has complete color 
cards. Please call on him and see them. 


At dealers’ everywhere 


“Rogers” is now preferred and used 
nationally. Leading paint, hardware 
and department stores carry it. 


However, to be certain of getting 
“Rogers” colors, easy application, per- 
fect fast-drying and long service, insist 
upon the genuine. It comes only in the 
familiar “oriental” can shown here and 


has the name “‘ROGERS’” on the label. 


You cannot mistake it. 


Every can is sold on our nationally 
advertised ‘Money-Back’ Guaranty. 


Detroit Wuite Leap Works, Detroit, MicnicAn 


Makers of Highest Grade Paints, Varnishes, Colors, Lacquers 


Also distributed and guaranteed LF ACME WHITE LEAD AND COLOR WORKS, Detroit, Michigan; LINCOLN PAINT AND COLOR COMPANY, 


a 
Lincoln, Nebraska; THE LO 


Gaicage. 
Ohio; THE SHERWIN-WILLIAMS CO. of CANADA, LTD 


E BROTHERS COMPANY, 
. Iiinois; PENINSULAR PAINT AND VARNISH COM 


Dayton, Ohio and Toronto, Ont., Canada; THE MARTIN-SENOUR COMPANY, 
PANY, Detroit, Michigan; THE SHERWIN-WILLIAMS COMPANY, Cleveland 
Montreal, Canada; LEWIS BERGER AND SONS, LTD., London, Engiand, an 


Sydney, Australia; THE SHERWIN-WILLIAMS Co., London, England, and Sydney, Australia. 
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(3 
mu Lent THESE (3 
FACTS 


GUIDE YOU 3 


IN THE ht OF A USED CAR 
3 | — or not a used car is a good used car and a 


3 sound investment for the money is not a difficult matter 
e 








to determine. Two facts alone will be sufficient to guide 
you: 


| (3 The status of the car when new; and the character and 
standing of the dealer who offers it. 


6 Both of these questions are settled to your complete satis- 

faction if you select a Cadillac-La Salle dealer as your used 

‘ car merchant. For Cadillac-La Salle dealers, because of the 

very nature of the new cars they sell, are in a preferred 

position to handle used cars. They offer an exceptional 

(3 variety of types and models, representing nearly all the 
standard makes. 





| (3 Because of the character of the people who purchase Cad- 
| illacs and La Salles, it is obvious that the cars they trade 


ind : , in are the better cars of lesser price classifications. 
rs 3 


: These cars are offered to you by dealers who can be trusted 
a for fair dealing, who follow a rigid policy in the merchan- 
\ dising of used cars, who want your good will and will take 


est 
lor every precaution to deserve it. 


7m. 

“ They are also offered to you at fair prices because they 
sed were not overvalued when accepted as trade-ins. They are 
we (3 furthermore in good condition, capable of delivering many 
™ miles of service. 
se (3 They are good used cars, well worth the money you invest 
° 4 in them —and the men you buy them from are the kind of 
vel. (3 merchants who are worthy of your patronage. 
lly 


. (8 CADILLAC-LaSALLE 


Cadillac Motor Car Co., Division of General Motors 
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Scientific 


Investment Wins 






IT or miss methods 
have no place in 
modern industry — 
only those created by 
science and tested by 
experience will do. 









Likewise, modern men 
have discarded hap- 
hazard schemes for 
employing their sur- 
plus funds and are 
now assuring their 
future financial inde- 
pendence by system- 
atically investing part 
of their earnings. 













You owe it to yourself 
to become familiar with 
the Investment Plan of 
The F. H. Smith Company. 
Under it monthly pay- 
ments as low as $10 may 
be applied to the pur- 
chase of sound bonds, 
each payment now earn- 


ing 644%. 















Mail the coupon today 
for booklets, “How to 
Build an Independent 
Income” and “56 Years 
of Investment Service.” 
The former outlines our 
Investment Plan and the 
latter describes the 
strongly secured Real 
Estate Mortgage Bonds 
and other types of securi- 
ties we offer from time to 
time. 


Tae H.Smary Co. 


Investment Securities—F ounded 1873 
Smith Bldg., Washington, D. C. 


Branch offices in New York and Other Cities 
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A Six Reel Movie on the 


Rise of the lyvesrment Trust 


By Wauwace Ames, Financial Editor 


A billion dollars is a lot of money. With- 
in less than a decade, more than a billion 
dollars belonging to American investors 
have been put into investment trusts. 
Today several hundred investment trust 
companies are operating in the United 
States. These companies have become a 
dominant factor in the economic and 
financial structure of our country. Lit- 
erally a new investment instrumentality 
has been placed at the disposal of the 
private investor . . . bringing within his 
reach opportunities for profit with pro- 
tection against loss such as was hereto- 
fore known only to banks, insurance com- 
panies, and other institutional investors 
who control large funds and command 
extreme skill and elaborate facilities. 

On the surface the American invest- 
ment trust seems to have come into 
existence quite suddenly and to have 
developed with amazing rapidity. Is it a 
permanent development or just a passing 
style? By reviewing the underlying forces 
we should find the answer. In this way 
we may discover just what the investment 
trust means to the man with $100, $1,000, 
or $10,000 to invest. 


EPISODE I 


Until about fifteen years ago American 
investors owning bonds and stocks num- 
bered but a few hundred of thousands. 
Today they are numbered in the mil- 
lions. The World War was largely re- 
sponsible for this change. First every- 
body bought Liberty Bonds. Then public 
utilities began distributing their pre- 
ferred stocks to customers. And it 
became the vogue for industrial organiza- 
tions to make partners of their employees 
by selling or giving them stock. Real 
estate bonds gained great popularity. 
The public’s money invested in them 
helped finance construction of buildings 
and relieve the housing shortage. 

Prices of everything advanced to a new 
level. Wages went up. Profits increased. 
Everybody had money—money ‘to in- 
vest. We became a nation of investors. 
We formed the investing habit. 


EPISODE II 


The natural result of this widespread 
public interest in investing was the 
establishment of thousands of new invest- 
ment banking firms and investment 
departments in banks. Small cities and 
large ones each began to develop its own 
“Wall Street.”” Large amounts of capital 
were invested in these investment bank- 
ing firms. Corps of security salesmen, re- 
search and statistical departments and 
other facilities were organized in the 
service of the new American investor. 

Our enlarged investment banking ma- 
chinery soon began to encounter difficulty 


in obtaining enough new issues of sound 
securities to supply the demand of its 
customers. Investment firms had no 
sales problem, but a serious production 
problem. New issues of bonds or shares 
were usually quickly over-subscribed. 
There were not enough new securities to 
go around. Needless to say, an invest- 
ment house cannot remain long in busi- 
ness and maintain its overhead without 
securities to sell. 

The organization of an investment 
trust gives the security house the equiv- 
alent of a new issue to offer to its cus- 
tomers. But the investment trust itself 
is not embarrassed through the shortage 
of new securities above mentioned. It 
may invest its funds in old securities, 
those which may have been issued ten, 
twenty, or fifty years previously, which it 
purchases in security markets all over the 
world. 


EPISODE III 


Following the war America became the 
world’s largest creditor nation, a posi- 
tion formerly occupied by England. Our 
people had more money than was re- 
quired to finance our own development. 
Other nations were not so bountifully 
supplied. To keep our surplus money 
profitably employed it was necessary for 
us to loan to foreign nations; they were 
forced to borrow to finance rehabilita- 
tion. 

The American public is not naturally 
internationally minded. We may travel 
extensively abroad, but as investors we 
do not possess the familiarity with 
foreign financial conditions necessary to 
make investments wisely in foreign secu- 
rities. Investment trusts, whose special- 
ists do understand foreign conditions, can 
and do invest safely and profitably in 
other Jands. Thus the investment trust 
became a medium through which surplus 
funds of individual American investors 
could be wisely invested abroad. 


EPISODE IV 


Right before our eyes American busi- 
ness and industry is undergoing a com- 
plete revolution. Just when it started is 
hard to say. Perhaps it began with the 
motor industry and paved highways. 
During the same period the electrical 
industry has accomplished wonders that 
make Aladdin look like a piker. Chemical 
developments are just as amazing. Dis- 
tances have been diminished and days 
reduced to split-seconds by airplane, 
radio and telephone. Mechanical proces- 
ses are replacing hand labor. Mass pro- 
duction is cutting costs. Chain store 
units. . . consolidations and mergers of 
railroads, utilities, banks, manufacturing 
and mercantile (Continued on page 5) 
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a Movie on the 
Rise of the INVESTMENT TRUST 
(Continued from page 4) 


enterprises . . . new relations between 
government and business. . . these are 
but a few manifestations of a new era 
—an era which has created record profits 
for modern corporations. 

Having acquired the investing habit, 
the public naturally looked with eager eye 
on the profits of modern American indus- 
try. But those who were conservative 
sought a safe way to share in these 
profits. It was a tradition that bonds 
were the safe medium of investment; 


Yet it is the stocks, not the bonds, that 
participate in profits. 

The investment trust became the me- 
dium through which stocks could be pur- 
chased with the greatest degree of safety. 
The average investment trust invests 
its resources in both bonds and stocks. By 
purchasing a large number of different 
securities it diversifies its risk and pro- 
duces a degree of safety unattainable by 
the average individual of limited funds. 
Through ownership of investment trust 
shares the individual participates in all of 
the investments of the trust. 


EPISODE V 


Following the war, something hap- 
pened to change the attitude of economists 
toward stocks. Today well selected com- 
mon stocks enjoy an investment rating. 
The conservative investor who formerly 
confined his purchases to bonds today is a 
buyer of stocks also. 

Take the case of Widow Tilson. In 
1914 she had $100,000 invested in 5 per- 
cent bonds, from which she derived an 
income of $5,000 a year. Living costs 
went up. Today it takes $8,000 to main- 
tain a living scale that could be done with 
$5,000 fifteen years ago. To get the 
$8,000 Widow Tilson either must in- 
crease her $100,000 principal to $160,000 
and invest at 5 percent or raise the in- 
come on her original $100,000 from a 5 
percent rate to 8 percent. Bonds do not 
grow in principal. Neither does their 
income yield increase. In contrast, the 
stocks of growing, prosperous business 
institutions do frequently increase in 
value and pay higher dividends. 

From this statement the reader must 
not conclude that an investment in any 
stock will increase in valueand in dividend 
disbursements. We refer to the general 
tendency of thé better grade issues. 

The public came to realize that invest- 
ment income is nothing more or less than 
buying power. When living costs go up 
one needs more dollars to meet expenses. 
How to keep one’s investment income in 
line with changing times has been a real 
problem since 1914. Through safe invest- 
ment in stocks the investment trust has 
helped to solve this problem. 


EPISODE VI ] 


Although the American public cannot 
be accused of lack of confidence in itself, 
it has come to realize that investing is a 
business, a profession, calling for spe- 
cialized training and special facilities. No 
longer is invest- (Continued on page 6) 











stocks were regarded as_ speculative. | 











POPULAR SCIENCE MONTHLY 


A WORD TO HUSBANDS. 
who can’t afford Life Insurance 





By a Business Man 


HAD an embarrassing experience 

a few weeks ago—an experience 
that taught me a lesson. 

I needed money—needed it badly, 
so I went to my banker and said, 


“Mr. Warner, I want to borrow 


$5,000.” 

“On what security?” he asked. 

““My salary,” I replied. 

The banker asked me a number 
of questions. “‘ You seem well fixed,” 
he said. “Your business is a stable 
one and your income is good. But 
I’m afraid I cannot authorize the 
loan.” 

'“Why not?” I stammered. “I’ve always 
understood that banks make loans to men of 
known standing in the community on the 
basis of their salaries. Don’t you do that?” 

“Certainly,” he replied. “But the men 
usually have life insurance and you havenot.” 

“‘What difference does that make?” 

“All the difference in the world. Suppose 
you were killed in an automobile accident. 
How could my bank collect that $5,000 if you 
had nothing to leave—not even life insur- 
ance?” 

I was stumped. I couldn’t answer that 
question—and I must have shown my dis- 
appointment because Mr. Warner said with a 
smile: “Don’t take it so hard, young man. 
It’s easily fixed. With a wife and family like 
yours, you need life insurance anyway. Why 
don’t you get some?” 


“T can’t afford it,” I replied. 

“That’s interesting,” replied the banker. 
“Evidently you don’t realize that modern 
life insurance is simply a highly specialized 
way of saving. It doesn’t cost money—it’s 
an investment. It’s simply a matter of 
taking money out of one pocket and putting 
it into a safer pocket where it will grow, 
pay you dividends and be available at the 
time you need it most. 

“TIsn’t it true that there are things you feel 
you must have nowadays which three years 
ago you would have considered luxuries? 
Suppose you decided to spend $5 a week less 
on these things. Here’s what you could get 
for that $5 if you invested it in life insurance. 

“First, the certainty that if you should be 
incapacitated and unable to work, you would 
get an income just the same. 

“Second, the knowledge that if you should 
die, the postman would bring a check to your 
wife every month for the rest of her life. 

“Third, the certainty that if you dive, you 
can quit work some day and enjoy the leisure 
and travel you have earned. 

“Fourth, the ability to borrow money 
when you need it. And there are many, many 
other advantages.” 

Incidents like this are not uncommon. A. 
Barton Hepburn, Chairman of the Board, 
Chase National Bank, New York City, says: 
‘‘When a man comes to us to borrow money, 
we want to know how much life insurance he 
carries.” 

We have prepared an interesting book 
called “‘ How to Get the Things You Want,” 
which describes the many uses of life insur- 
ance. Send for your copy today. There is 
no obligation. 


6) PHOENIX MUTUAL 


LIFE INSURANC?} COMPANY 


Home Office: Hartford, Conn, 
Copyright 1929, P. M. L. I. Co. 


First Policy issued 1851 








- somecre em 









Name 


PHOENIX MUTUAL LIFE INSURANCE CO., 454 Elm Street, Hartford, Conn. 


Send me by mail, without obligation, your new book, “How to Get THe THincs You Wanrt.”” 


Date of Birth 
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Retire 
in [5 years 


on your Present living Budget 


by investing in safe 642% 
First Mortgage Bonds 


Follow the definite plan given in the new 
edition of this famous book, and your 
financial independence is won. The plan 
works just as surely whether you are now 


earning $1,000 or $100,000 a year. 


The way is certain—each step plainly in- 
dicated and absolutely safe—independent 
of luck, business genius or speculation. 


Every fact has been harvested out of 
the 48 years’ experience of -Cochran & 
McCluer in the first mortgage investment 
banking business. 


The plan is so simple any one can under- 
stand it—so definite any one can follow 
it—and so certain no one can fail. 


In addition to the Financial Independ- 
ence Plan and the unique budget sched- 
ule, the book gives suggestions that en- 
able you to enjoy more of the good things 

of life, both while building your inde- 
pendent fortune and after you have at- 
tained it. 

We invite the most skeptical to read this 
lain, straightforward, interesting book. 
hone, call or send coupon. We employ no 

salesmen, therefore none will call. 


Nel 


—-=<<==, 





Cochran & McCluer Co. °S™°; 
. 15 Years.” 
Mail Name. 


46 N. Dearborn St., Chicago | 

] 

i] 

1 

4s Street ; 
I 

" I 


MAIL THIS FOR 
Please send me, without obligation, ! 
a copy of the new edition of your 

Established 1881—Never a loss to any investor 


6 % ee ee ee 
famous book, “How to Retire in! 
46 North Dearborn St., Chicago, III. 
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The Electrician’s 
Wiring Manual 


By F. E. SENGSTOCK, E. E. 


Contains all the information needed for the 
proper installation of lighting and power sys- 
tems in houses and other buildings. 

It completely covers inside electrical wiring 
and construction in accordance with the Na- 
tional Electric Code. 


Pocket size—flexible binding 
448 pp. Price, $2.50 


PopuLaR SciENCE MONTHLY 
381 Fourth Ave. New York City 





A Six Reel Movie on the 
Rise of the INVESTMENT TRUST 
(Continued from page &) 


ment of money regarded as a sideline in 
which any intelligent merchant, doctor, 
engineer, salesman or mechanic can en- 
gage without special training. This is the 
age of specialists . . . and investing is a 
specialty. 

Trained investment counsel can be had 
. .. for a price. The man with a few 
thousand to invest cannot afford the serv- 
ices of such counsel. Investment trusts 
are under the management of invest- 
ment specialists. The maximum of skill 
and facilities is at their command. The 
investor who owns as little as one share 
in an investment trust benefits by the 
skill of its management to the same de- 
gree as he would if he had 1,000 shares. 
When one studies this series of episodes 
and detects their relation to each other, 
it is easy to understand that the invest- 
ment trust is the logical, natural result— 
probably the only development to be 
expected under the conditions outlined. 
There were investment trusts in Europe 
long before they started in this country. 
But even if they had never existed in 
Scotland, England and the Continent we 
would doubtless have them in America 
today. Considering the underlying facts, 
it is a safe assumption that the investment 
trust is here to stay. 

An investment trust is simply a busi- 
ness. Its form or structure can be com- 
pared to that of any other business, a 
railroad for example. A railroad sells its 
stocks and bonds to investors and thus 
raises working capital. It then buys 
equipment, acquires its right of way 
and engages in the business of furnishing 
transportation. From the profits of its 
operations it pays expenses, taxes, in- 
terest on its bonds and dividends to its 
stockholders. 

Similarly, an investment trust sells its 
own securities to the public. With the 
capital thus raised it engages in the busi- 
ness of making investments. With the 
profits of its investment operations, like 
the railroad it pays expenses, taxes, 
interest, and dividends to shareholders. 

With huge resources the investment 
trust is able to invest in many securities, 
in many countries. It may obtain a de- 
gree of diversification far beyond the 
reach of the average individual. It is able 
to engage the services of experts and to 
maintain elaborate statistical and research 
facilities, perhaps at great cost, but this 
expense is infinitesimal in relation to each 
investor’s dollar. 

Regardless of the amount of his indi- 
vidual holdings, the investment trust 
gives each shareholder the power of large 
resources, allows him to share in the 
safety and profits of internationally diver- 
sified investment and gives him the 
benefits of managerial skill in place of 
amateurism and guess-work. It permits 
the investor to share in equity profits with 
minimum risk, as well as to benefit by 
diversified bond holdings. 

In a development that has proceeded 
as rapidly as the investment trust has 
gone forward in this country, it is not 
likely that the securities of all such 
companies are good (Continued on page 7) 




















INTIMATE GLIMPSES OF 
FIDELITY BOND HOLDERS 





of many. With bewildering sud- 
denness she was faced with a prob- 
lem of securing the largest possi- 
ble income from the investment of 
her husband’s insurance and at the 
same time obtaining maximum 
security for her funds. 


On the advice of a friend, a sea- 
soned investor, she purchased 


The case of Mrs. L. C. D. is typical 


~ = Fidelity Bonds. Now, regularly 

ae ) each a, — receives oo 
. est check. Coupons are c 

a and reinvestment of funds trom 


matured bonds are cared for auto- 
matically. Payment of interest 
and principal on Fidelity Bonds is 
guaranteed at maturity. 


Fidelity 6% First Mortgage Real 





Estate Bonds are the choice of in- 

AList vestors who seek maximum yield 

of available With maximum safety for principal. 
issues sent, 
without ob- 
ligation, up- 


on request. I BOND.* MORTGAGE ry 


J.U.MENTEER.President ox» INCORPORATED 193 


660 Chemical Building, St. Louis 
1188 New York Life Bldg., Chicago 
378 Colorado Nat’! Bank Bldg., Denver 
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“B While the Evil 
Days Come Not” 


For many men and women, the “‘Au- 
tumn of Life’ is truly the happiest 
season of all. For then, secure in the 
fruits of their thrift and foresight, 
they find leisure to indulge those 
whims and pursuits for which their 
competitive years allowed no oppor- 
tunity. : 

Let us tell you about our simple Plan 
whereby small sums, systematically 
invested, will be returned to you 
greatly incredsed by the magic of 
compound interest in substantial 
annual payments when you retire 
from active life. If you will follow the 
plan, we will guarantee the income. 





Write today for our latest financial 
statement showing resources of more 
than $25,000,000. 


INVESTORS SYNDICATE 


Established 1894 ——————— 
HOME OFFICE: 
MINNEAPOLIS, MINN. 
Offices in 51 Principal Cities 


, 
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Double your money 
double-quick 


You can double it, of course... in 
2314 years at 3%. But that’s a third 
of your life! What is the shortest 
time in which it can be done... 

' safely, conservatively, without 
speculation? 


Six years or less is our estimate... 
we have figures to back it up... 
figures showing that money invested 
in shares of Financial Investing Co. 
of New York, Ltd., an investment 
trust managed by United States Fis- 
cal Corporation, has not merely 
doubled, but half-doubled again in 
41% years. The opportunity is as 
good now as ever. Read this remark- 
able record and fcrecast. 


i 


THE FISCAL SECURITIES 
CORPORATION 


48 Wall Street New York 


Write today for folder on 
““Money-Doubling.”’ 
Specify Circular J-15 

















Make Machines 
Self Managing 


hei! 












Small Re-set 
Ratchet Counter 
Counts one for 
each stroke of 
the press. Price, 


$6.00 (list), 





The machine that records its 
production manages itself. Gets 
the attention it needs; gives the 
output you need. If the work 
slows down, the fact goesdown 
on the Counter. It tells theoper- 
ator to get busy. Ask for Cata- 
logue of Counters for all purposes. 
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A Six Reel Movie on the 


Rise of the INVESTMENT TRUST 
(Continued from page 6) 


investments. We would advise PopuLAR 
SCIENCE MONTHLY readers to investigate 
before investing. Study the provisions 
and restrictions under which the trust 
management operates. Investigate the rep- 
utation of the management.Invest through 
a firm in which you have confidence. 


To Help You Get Ahead 


tT Booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 

‘*How to Build an Independent Income’”’ 
is the title of a new booklet by the F. H. Smith 
Company which explains conclusively how 
people of moderate means may obtain financial 
prosperity. ‘*56 Years of Investment Serv- 
ice” describes the history of progress of the 
F. H. Smith Company as well as making an 
attractive suggestion in first mortgage real estate 
bonds. May be obtained by addressing the home 
office of The F. H. Smith Company, Smith 
Building, Washington, D. C. 


The House Behind the Bonds reminds the 
investor of the importance, not only of studying 
the investment, but of checking up the banker 
who offers it. Address: Fidelity Bond & Mort- 
gage Co., 1188 New York Life Building, Chi- 
cago, Ill. 

“The Investment Trust from the Inves- 
tor’s Viewpoint,”’ presents an explanation of 
this form of investment in easily understood 
terms, illustrated with some interesting examples 
of how the general investment trust will help 
the man with $100 or more to get ahead. Pub- 
lished for free distribution by United States Fis- 
cal Corporation, 50 Broadway, New York. Ask 
them for Booklet IT. 

How to Retire in Fifteen Years is the story 
of a safe, sure and definite method of establish- 
ing an estate and building an independent in- 
come which will support you the rest of your 
life on the basis of your present living budget. 
Write for the booklet to Cochran & McCluer 
Company, 46 North Dearborn St., Chicago, Ill. 


How to Get the Things You Want tells how 
you can use insurance as an active part of your 
program for getting ahead financially. Phoenix 
Mutual Life Insurance Company, 328 Elm Street, 
Hartford, Conn., will send you this booklet on 
request. 
The Guaranteed Way to Financial Inde- 
pendence tells how a definite monthly savings 
lan will bring you financial independence. 
rite for this booklet to Investors aa 
100 North Seventh Street, Minneapolis, Minn. 


The Making of a Good Investment tells 
how 61%4% can be made on investment in First 
Mortgage Bonds in units of $50, $100, $250, $500 
and $1000; how the bonds are protected and 
how simple it is to purchase them. For a copy 
of this booklet address United States Mortgage 
Bond Company, Limited, Detroit, Michigan. 
The Investment Trust from the In- 
vestor’s Viewpoint is a booklet describing 
the investment trust in non-technical language, 
published by Smith, Reed & Jones, Inc., 1405 
Chase National Bank Building, New York. 
This booklet explains how both earning power 
and safety are applied to moderate sums of 
money through the instrumentality of the in- 
vestment trust. 

**Money Doubling.”’ This newly published 
pamphlet describes a feasible plan whereby the 
investor may double his money in less than six 
years by accumulating the stock of Financial 
Investing Co. of New York, Ltd., which he 
receives as quarterly dividends. It will be sent 
free on request addressed to Smith, Reed & 
Jones, Room 1408, Chase National Bank Build- 
ing, New York. 
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ee RS ing from ground water 
~~ w getting in is easily 
<I) 38> Stopped by. filling the 
~ cracks and painting 

over the porous spots 


in concrete or brick walls and floor with 


SMOOTH-ON NO. 7 


—the only effective waterproofing material 
that can be applied from inside and to wet or 
dry surface. 

Excellent also for waterproofing boiler pits, 
cisterns, tanks, ponds, wash-room, garage, and 
stable floors, etc. About 25 Ibs. required for 
each 100 sq. ft. of surface and you can do the 
work yourself. 


SMOOTH-ON NO. 1 


is the good old standby for stopping leaks in 
steam, water, gas, oil, or stove pipes; mending 
cracks, breaks or leaks in furnaces and boilers, 
radiators, tanks, sinks, pots, and pails, making 
loose handles tight on umbrellas, knives, 
hammers, brushes, drawers, etc.; tightening 
loose screws, hooks, locks, door knobs, etc. 
Use it on the automobile for stopping leaks in 
radiator, hose connections, 
gas tank, gas, oil and ex- 
haust lines, keeping lubri- 
cators, hub caps and nuts 
from loosening and falling 
B off, etc. 


The Free Smooth-On Re- 
“oad Book will show you 

ow an astonishing number 
of repairs are easy to make, 
and by doing the work 
yourself you make big 
savings. Mail the coupon 
for a free copy. 





Write for 
FREE BOOK 


Get Smooth-On No.7 in 
lor 5-lb. can, or 25 or 100- 
lb. keg and Smooth-On No. 
lin 7-oz. or 1 or 5-ib. can. 
At any hardware store, or if - 


necessary from us direct. 
A IROW iy, 


Do it with SMOOTHON 


SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 





Return this coupon for a 
FREE copy of Booklet 
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WHAT WESTINGHOUSE IS DOING TO MODERNIZE TRANSPORTATION 














DRAWN POR WESTINGHOUSE BY C. PETER HELCK 





AT NEWARK, N. J., AMERICA’S FINEST AIRPORT LIGHTING HAS BEEN INSTALLED BY WESTINGHOUSE 


Blazing the sky-riders’ trail 


Through miles of blackness sweep the gleaming 
shafts that guide night flyers to the welcome of 
light-bathed landing fields. Flying, which used 
to be thought of as dare-deviltry, is now “‘trans- 
portation”’— safe, reliable, necessary — carried 
on by night as well as by day. And Westinghouse 
electrical equipment is an integral part of its 
safety and reliability. 

To blanket broad fields with brilliance free from 
confusing glare or dangerous shadows, skilled 
Westinghouse engineers have designed 
giant projectors, some of them a million 
candlepower in strength. Wherever they 
are installed, any airplane can swoop down 
from darkness into daytime safety for a 
perfect landing. 

Many a cloud-strewn lane, traveled 
nightly by carriers of the air-mail, is 
marked by the blaze of 


beacons, far removed from 





Westinghouse 
Electrification 


Wiring 





‘ad 


The Sign of a 
Westinghouse Dealer 


ordinary power supply, but provided with unfail- 
ing current by means of Westinghouse individual 
electric plants which can be installed anywhere. 
On the planes themselves, moreover, are pro- 
pellers of tough Westinghouse Micarta, the 
material that furnished propellers for the “‘South- 
ern Cross,’? the ‘“‘Question Mark,’”’ and many 
another plane which has made aviation history. 
In airplane factories, also, Westinghouse is a part 
of aviation; Westinghouse motors give power to 
the tools that turn out parts for finished 
craft — boring, grinding, shaping, polish- 
ing, assembling. As aviation expands, 
Westinghouse will be found serving the 
future needs of flying with the same skill 
and co-operation given to past develop- 
ments, not only in aviation but in all 
branches of electrification for homes, 
mines, mills, farms, power 
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Mural by Arthur Covey. Wood block engraving by Howard McCormick 


MILLIONS of gems, precious stones—tiny cutting 
tools chemically like the ruby and the sapphire— 
bonded together to form a Norton Grinding 
Wheel. The point of a diamond or a tool of 
hardened steel shapes them to accurate dimen- 
sions and they are ready to serve the world in 
its strife for precision with rapid production. 


NORTON COMPANY, WORCESTER, MASS. 


Refractories~Floor 
and Stair Tiles 


Grinding Wheels 
Grinding Machines 
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Now First Published / 
A Completely New 


_ ENCYCLOPEDIA BRITANNI CA 


N EW in plan and purpose—entirely recast 





from cover to cover—the new Fourteenth 

Edition of the Encyclopaedia Britannica 
is ready. This is the superb “humanized” Britan- 
nica which has captured the attention of the 
whole civilized world. 

Three years of intensive effort—the co-opera- 
tion of 3,500 of the world’s foremost authorities 
—the expenditure of more than $2,000,000 
before a single volume was printed—these are 
merely a few high lights in the preparation of 


the new Fourteenth Edition, 


The Last Word in 
Encyclopaedia Perfection 






This new Britannica immediately takes its place 


as the one pre-eminent American 
work of reference—the last word 
in encyclopaedia perfection. 
INever has there been assembled 
together in one enterprise such a 
wealth of learning as is represented 
by the 3,500 builders of this great 
temple of knowledge. All the univer- 
sities, all the learned professions, all 
the great industries, all the pastimes 
have contributed to the mighty sum. 


Knowledge for All 


It is a law library for the lawyer, a 
medical digest for the doctor, a uni- 
versal history for the historian, a com- 
mercial university for the business 
man—and a compendium ofall the arts 
and sciences for the average reader. 

Here is “the cosmos between cov- 
ers.” The whole whirling universe is 
brought within your grasp, obedient 
to your hand. 

Nothing is too profound to baffle it, 
and nothing too familiar to escape its 
informing touch. And on every sub- 
ject it speaks with the same finality 
and authority. 


All the World's Treasures 
of Art and Illustration 
Among the many new features that 
will astonish and delight everyone that 
turns these pages is the wealth and 
beauty of the illustrations. This fea- 


ture alone marks a tremendous ad- 





r 
Note these facts 
Cost More Than 

$2,000,000. 


Over 15,000 
Superb Illustrations. 


Greatest Knowledge 
Book Ever Produced. 


Written by 3,500 of 
the World’s Most 
Eminent Authorities. 


Remember—this is a new book. 
Only a small amount of text— 
material which could not be 
improved in any way—has been 
— from previous editions. 

















vance, All the world’s treasures of art 
and photography have been laid under 
tribute to adorn and illuminate thetext. 


“The most exciting book of 1929,” 
asserts a leading critic, 
and the whole world is 
echoing that verdict. 

This is a Britannica 
year! Here is your op- 
portunity to join the i 
thousands who will buy 
this new edition, now, 
while it is new—fresh 


new 


This handsome bookcase table, made of 
genuine Brown Mahogany, is included 
with every set of the new Britannica. 


. | 2 Le a a BE Eee Ce 
ENCYCLOPAEDIA BRITANNICA, Inc. 
‘ 342 Madison Avenue, New York City. 


Please send me by return mail, without any obligation 
on my part, your 56-page illustrated booklet describing the 
Fourteenth Edition of the Britannica together with 
full information concerning bindings, low price offer and 
easy terms of payments. 








from the presses. You owe it to your- 
self to learn further details regarding 
this magnificent series of volumes. 


Extremely Low Price 


And due to the economies of mass 
production, the price is extremely low 
—the lowest in fact at which a com- 
pletely new edition has been offered 
for two generations! Easy payments, if 
desired—a deposit of only $5 brings 
the complete set with bookcase table 
to your home. 


Send for FREE Booklet 


We have just prepared a handsome new 56-page 
booklet containing numerous color plates, maps, 
etc., from the new edition and giving full infor 
mation about it, together with full details of 
bindings, the present low prices and easy pay 
ment plan. We want you to have a copy free and 
without the slightest obligation. 


The demand is great—you should act 
promptly if you are interested in owning a 
set of the first printing on the present 
favorable terms. Just fill in the handy 
coupon and mail it today. 


PSM9-Al 
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Tests in the 


EVERAL days ago a radio vacuum 
tube was placed in a test circuit in 
the radio laboratory of the Pop- 
ular Science Institute of Standards. 

There is, of course, nothing unusual 
about that, because a number of tubes 
are tested every day in the Institute lab- 
oratory. But the action of this particular 
tube shows what may happen if you are 
careless about the make of tubes you use 
in your radio receiver. 

The tube placed in the test circuit was 
a full wave rectifier tube. In appearance 
it looked exactly like other high-grade 
tubes of this type. In fact, the only 
way it could be told from other makes 
was by the maker’s name and type 
number on the base. The current was 
turned on. The tube’s filament glowed 
in the usual manner and test readings 
were taken immediately. According to 
these readings the tube was a good one. 
Its current output was up to standard, 
and if, as is the common practice in radio 
stores, the tube had been taken out of the 
socket at once, it would have been passed 
over the counter as a perfect tube. 


OWEVER, Popular Science Insti- 
tute of Standards tests are far more 
searching than that, and consequently 
the current was left turned on and the 
tube was kept under careful observation. 
Thirty seconds later the radio expert 
making the test noted that the tube fila- 
ment seemed to be glowing more brightly, 
and before forty-five seconds had passed 
the filament had reached a temperature 
go high that the tube began to take 
on the appearance of an electric light 
bulb rather than a radio vacuum tube. 
Fifteen seconds more went by. Then the 
filament fused and broke. One of the loose 


Testing various types of radio vacuum tubes in the 
radio laboratory of the Popular Science Institute. 


Institute 
Laboratory Show That 
Inferior Amplifier and 
Rectifier Tubes Break 
Down Under the High 
Power of the Modern 
Electric Receiving Sets 
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At left: UY-224 type A.C. screen grid tube. 
Right:| UX-245 power amplifying tube. 


ends of the ruptured filament dropped 
over against the plate, and for several 
seconds thereafter there was a beautiful 
display of flashing blue, red, and green 
light that finally disappeared, leaving the 
tube a useless piece of glass fitted to a 
handsome bakelite base. 

Every other tube of the same type 
from the same manufacturer gave out in 
the same way. Some lasted as long as 
two or three minutes; others quit the job 
in less than thirty seconds. 

Needless to state, the name of the 
manufacturer of these tubes does not 
appear on the list of manufacturers of 
products approved by the Institute of 
Standards; for, if a tube of this type were 
placed in a full electric radio receiver, 
either the protecting fuse would be blown 
or, if the set had no protecting fuse, the 
power transformer would be burned out, 
resulting in an expensive repair job. 


ODERN radio receivers employ type 
227, type 224, type 245, and type 280 
tubes, and in most cases the tubes are 
operated at maximum capacity. It is 
difficult to manufacture tubes that will 
give long and satisfactory service when 
operated under maximum requirements. 
It is relatively easy to manufacture a 
type of 280 full wave rectifying tube to 
handle the B current requirements of the 
earlier types of full electric receivers, but 
an imperfect tube that might have given 
six months of reasonably satisfactory 
service in an older type of electric set 
probably would give out in less than a 
week in a modern receiver. 
Although the internal construction of 
a vacuum tube does not look particularly 
complicated, great care and precision must 
be used in all the manufacturing proc- 
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Only High-Grade 


Tubes Survive 


By 


F. G. Pryor 


Secretary, Popular Science Institute 


esses involved, in order to obtain the 
most satisfactory results from this sort of 
tube. 

A good tube of any type is one which 
on test will match with the standard 
requirements and is free from undesirable 
characteristics such as insufficient evacua- 
tion, sources of unwanted electron emis- 
sion, and impaired emission from the 
cathode or filament, depending on the 
type of tube. 

Insufficient evacuation, of course, 
means a poor vacuum, and, if the manu- 
facturer does not pump out the maxi- 
mum amount of air and also get rid 
of the gases embedded in the surfaces of 
the elements, the tube will be erratic in 
operation and short lived. 


N A vacuum tube there should be a 
copious flow of electrons from the fila- 
ment in the case of the type 245 power am- 
plifier tube and the type 280 full wave 
rectifier tube, and from the cathode in the 
case of the type 227 heater A. C. tube 
and the type 224 A. C. screen grid tube. 
There should be no electronic flow from 
other elements in the tube. Ii, for in- 
stance, there is in the type 280 tube, a 
flow of electrons from the plate, there 
will be a heavy reverse current which 
will result in overloading the filament 
and burning it out. In tubes like the 224 
or the 227, where the cathode is indirectly 
heated by the filament (the latter taking 
no part in the electrical functioning of 
the tubes), care has to be taken that the 
extra heat thus required does not over- 
heat the other elements in the tubes and 
cause unwanted emission. In these tubes 
the construction also is much more com- 
plicated than in the simpler tubes for- 
merly used for battery operation, and in 
order to obtain proper results the elements 
must be spaced with an extreme degree of 
accuracy. 

Furthermore, the handling of the tubes 
during assembly to prevent deforming 
the delicate structure must be done with 
considerably greater care. When you 
stop to consider that in older types of 
battery-operated sets a receiver that 
used forty milliamperes in the B circuit 
was considered a “hog” for current, and 
compare it with the modern receiver in 
which B current may be more than 100 
milliamperes, it is by no means difficult 
to see that the type 280 tubes used in 
modern receiving sets must be up to 
standard in every way. 

This year, more than ever before, it is 
vitally important to follow the impartial 
recommendations of the Popular Science 
Institute of Standards in purchasing 
radio vacuum tubes as well as other radio 
apparatus. 
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How Presdwood is used 
in making the cores 
for engine cylinder castings 


Only those who have tried out Masonite Presdwood can really understan’ "sow a grain- 
less wood board can improve products and lower manufacturing costs. That is why a 
sample of Presdwoodis gladly sent, without obligation, to executives who are interested 


in improved production methods. 





In many of the finest foundries, 
where white hot streams of 
molten iron are being trans- 
formed into automobile cylin- 
der blocks, you will find cores 
for the molds being baked on 
grainless wood boards of 
Masonite Presdwood. They are 
boards which are highly resistant to warping, even 
when exposed to wet sand cores and scorching 
temperatures that run up to 450 degrees. 


The Lakey Foundry and Machine Company 
of Muskegon, Michigan, is just one such pro- 
gressive concern where Presdwood is being used 
for this purpose. In competition with steel plates 
and other materials, this grainless wood was 
adopted because of its lightness, strength, hard- 
ness and smoothness. 





FOR CORE TRAYS 
IN FOUNDRIES 


For simplified manufacture 


Industry after industry has turned to Presdwood 
to improve products, lower costs or simplify 
production methods. Presdwood is used for 
starch trays in candy factories. It makes sturdy 
sides for specialty shipping containers, outer 
panels for incubators and iceboxes, hulls for fast 
speed boats, weather resisting road signs, side 
panels for motor truck bodies, light toys, bed- 
room screens and a score of other useful articles. 


Presdwood has no splintering edges to mar the 
finished work that is done in a factory or to 


FOR SPECIALTY 
SHIPPING CONTAINERS 














bother the mechanic who uses 
it around the home. This grain- 
Jess wood can be punched, die 
cut, milled or sanded. It can 
be sawed, planed or cut with 
a knife. Presdwood does not 
split or crack; is chosen by 





In buildings and homes—for paneling 


Presdwood panels fine homes and buildings of 
the most modern kind. It takes any commercial 
finish or can be left just as it comes, for it is natu- 
rally attractive as well as moisture resisting. It 
makes decorative floors and backgrounds for 
show windows, is used at Hollywood for the con- 
struction of moving picture sets. There are, in 
fact, so many striking and varied uses for this 
grainless material that a booklet has been written 
which describes eighty of the most interesting 
uses and attractively illustrates many of them. 


The booklet and a sample of Masonite Presd- 
wood may help you find a way to use this grain- 
less material to cut production costs or improve 
a product. The sample and booklet are yours for 
the asking. It takes but a postcard to bring them. 


MASONITE CORPORATION 
Sales Offices: Dept. 730, 111 West Washington Street 
Chicago, Illinois 


FOR MOVIE STUDIO SETS 





Mas onite [fe iF) | 


PRESDWOOD 80-4 iiea\a 


Made by the makers of aa [= 
MASONITE STRUCTURAL INSULATION 


REO. U.S PAT.OFF. 


























FOR STARCH TRAYS 
production executives, en- '% CANDY FACTORIES 


joyed by men and boys who like to make things. 
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Heroes of the ‘‘Slab’’ 


‘l AM not knocking locomotive engineers, 
but after reading Arthur Grahame’s story, 

‘At the Throttle of the “Big Hog,”’ I am 
wondering if you realize the importance of 
a trade which is changing passenger trans- 
portation from railroads to 
motor roads, or the ‘slab.’ 

“T happen to belong to 
that clan known as ‘Bus 
Drivers.’ We have as much, 
if not more, responsibility 
than any locomotive engi- 
neer in the United States. 
The bus driver takes his 
bus out of the station with 
from twenty to fifty passen- 
gers behind him and fights all kinds of weather 
on all kinds of roads—some that are hardly 
more than cow paths. He has his $10,000 or 
$20,000 bus to look after in all kinds of traffic, 
and has to ‘think quick and act quicker’ to 
avert accidents. 

“T have been on runs that have a forty- 
mile-an-hour running schedule, and if I pulled 
into the division point over ten minutes late I 
was told, ‘If you can’t make it we have men 
with a bigger foot’ (meaning men who could 
drive faster). 

“Tf I were a word artist like Mr. Grahame, 
possibly I could write you a story of our men 
that would make good reading. Why does not 
PopuLtak ScrENCE have Mr. Grahame do it?” 
—E. B. H., Topeka, Kan. 


Who Can Match This? 


*“F CAN’T begin to tell 

you how interesting 
I found your series of roto- 
gravure — which 
showed the early ances- 
tors of modern auto- 
mobiles. Well do I re- 
member my first car, 
one of those first glo- 
rious Wintons, back in 
1902. That was some car. 
Since then I have owned eight different ma- 
chines, every one of which I have driven more 
than 25,000 miles. I claim this is a world’s 
record for automobile ownership. Is there any- 
one who can challenge it?” —A. M. D., Lansing, 
Mich. 








Thank You, Sir 


“peanut me to give you my opinion on the 
question whether PopuLar SCIENCE should 
run more aviation news or not. First, I want to 
thank Mr. J. P. F., of Chicago, for bringing up 
this argument. I feel, now, that I will see 
more about such modern sciences as chemistry, 
physics, geometry, and television in place of 
aviation news. 
“No sir, I am not interested in aviation as 
yet. Yes sir, I prefer the railroads to aero- 
es. I have never flown and do not want to 
y. Indeed, sir, I would like to see very, very 
few articles on aviation. Of course, I enjoy 
reading an article on aviation, once in a great 
while, but when it comes to the latest, loud 
colors for planes and the proper way to fix a 
flat tire while five thousand feet above the 
ground, I,“different from others, do not care for 
such news in the least. : 
“Moreover, if I should become interested in 








aviation, surely I wouldn’t look up to PopuLar 
Scrence for all the news. I would pick a mag- 
azine which contained nothing but ‘Sky- 
High’ articles. 

“T hope that you understand my point 
clearly and that there will be a big cut in the 
space devoted to aviation.’”’—S. F., Madison, 
N. J 


Might Try It, Lieutenant 


‘ee reading the article, ‘Climbs 722 Feet 
44% Nearer the Sun,’ in which John E. Lodge 
tells of Lieut. Apollo Soucek’s high altitude flight 
in the A pache, I desire to offer a suggestion which 
Lieut. Soucek might try out in another flight 
in the same plane. 

‘When he reached his limit of climb and the 
plane hesitated, stood on end, and whirled 
toward the earth, had he been equipped with a 
plane having wider propeller 
blades, the other factors 
being the same, he would 
have been enabled to catch 
more volume of ‘thin air’ 
and go a little higher. 

“My suggestion is that he 
replace the present propeller 
blades of that Apache plane 
with blades having, say, twice 
the area, and although the 
propeller’s weight will be increased propor- 
tionately, I ‘guess’ that the Apache will go 
higher, at least 722 feet more than before. In 
taking off and rising, while in normal air, he 
may desire to offset the change by utilizing 
less than usual speed and then get all the ad- 
vantage possible from the widened blades, say, 
above 10,000 feet altitude, when his super- 
charger is giving desired effects.” —N. G. W., 
Gallipolis, O. 


A Matter of Type 


“| THINK you could afford to use more type 
on aviation, and less on how to build 
furniture.” —G. A. P., Chicago, Ill. 


Ship Ahoy, Girls! 


‘T HAVE finished the Mayflower model from 
your blueprints and desire to thank you for 
the inspiration to make it and for the help of 
the articles and prints. Apart from being a 
beautiful ornament, my boat has developed a 
useful role. One friend, a school teacher, 
asked to borrow it for a history class. I let him 
have it and he told his pals. It is sailing for a 
big girls’ school tomorrow on its next trip. 
You may like to know that 
my total expenditure for 
the Mayflower was just 
eight shillings—less than 
$2. Needless to say, I 
made every block myself. 
A dealer has ‘valued it at 
50 pounds, over 120 
times its cost.” —S.C.H., 
Fishponds, Bristol, Eng- 
land. 

“T have followed your 
models in PoputaR ScrENcE for some time and 
have built the Spanish galleon and the Consti- 
tution. The former sold for $50 and the latter 
for $15. I am going to build your racing yacht 
model next. I have Poputar Scrence from 
January, 1926, every copy, and enjoy getting 
them out and reading them every so often. ””— 
G. E. S., Chicago, Ill. 














Here’s Another Worry 


“TF YOU will open a can of peaches or a can 
of any other fruit containing a clear syrup of 
high specific gravity and examine the surface 
of the liquid while holding 
the can in bright sun- 
light, you will notice from 
ten to thirty little glitter- 
ing specks of metal rang- 
ing up to the size of a pin 
head. 

‘These specks are pro- 
duced by the can opener 
as it cuts open the lid. 
All consumers of canned 
foods, unless they take 
the trouble to scrape off the top of the contents 
of the can before emptying it, are taking into 
their systems a quantity of metal. I do not 
know if these little particles have anything to 
do with appendicitis, because of their possible 
lodgment and irritation in the appendix, but 
I do believe they must be harmful to the 
system. 

“T believe manufacturers of canned goods 
should use only cans equipped with tongue and 
key devices like those used to open sardine 
cans and canned meats, and lately adopted by 
tennis ball manufacturers who sell their prod- 
uct sealed in cans.”—D. H., East Vaughn, 
New Mexico. 





Let’s Ask Einstein 


A enews article on per- 
petual motion by Ed- 
win W. Teale assumes 
that such a thing is im- 
possible and sets forth 
reasons why all attempts 
at inventing perpetual 
motion machines must 
fail. For a magazine which 
is constantly reminding 
its readers of inventors 
who have ‘done the impossible,’ isn’t this a 
rather illogical position to take? 

“Just because the U.S. Patent Office says 
that perpetual motion is impossible, does that 
make it so? 

‘* Assuming that some day it may be possible 
to insulate against gravity, as indicated by 
Einstein’s latest discoveries of the relation 
of electricity and gravity, would it not be en- 
tirely possible to invent an overbalancing per- 
petual motion wheel, one side of which was 
insulated against gravity, the other side not? 
What would prevent such a wheel from running 
forever? I want to know.”—S. P. N. R., 
Dayton, O. 


From A Church Pastor 


““T AST winter I began to cast about to see if 

I could not find some way in which to make 
my Sunday evening service different, with the 
idea of increasing the interest and also the 
attendance. I fell on the plan of giving a ten- 
minute talk before the sermon, and these I call 
‘Talks on the World About Us.’ My files of 
the ‘P. S.’ have already given me a number of 
these and will give me many more. People 
seem to be enjoying them and a number have 
told me not to discontinue them whatever else 
I may do.”—E. P. A., Vale, Ore. 











You'll never know 
how cool and pain- 
less a shave can be 
until you use Lister- 


ine Shaving Cream 











cools.. AFTER S 


If you want a real treat in face com. 
fort, do this tomorrow morning 
after you shave: Simply douse full 
strength Listerine on your face. 

Immediately you note a glow of 
health—a tingling, zippy sensation 
that wakes up your skin. 

Then, as Listerine dries, a won- 
derful feeling of coolness,as though 
a moist sea breeze were blowing 
against your cheeks. Gone that 
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feeling of rawness. Gone that 
burning sensation. 

Moreover, it eliminates the risk 
of infection. Recause full strength 
Listerine, though safe and healing 
in action, kills germs in counts 
ranging up to 200,000,000 in 15 
seconds. 

Some men are so delighted with 
the freshening effect of Listerine 
on the face that they employ it 


the safe antiseptic WAISTERINE 


Kills 200,000,000 Germs in Fifteen Seconds 


HAVING. . protects 


before important engagements at 
which they must look their best. 
Try it yourself sometime. Lambert 
Pharmacal Company, St. Louis, 
Mo., U. S. A. 


Try it, madam, as an 


ASTRINGENT 


The same qualities that make Listerine 
soothing after shaving, recommend its 
use by womenas an astringent. Inciden- 
tally, itis a very economical one. Your 
wife will be glad to know about it. 
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Adventuring with Rockets 


HO, young or old, does not respond to the thrill of 
fireworks, and of the skyrocket most of all? 
Exciting adventures of Prof. R. H. Goddard, and 
of his nine-foot rocket that scared Worcester, Mass., 
into thinking a falling meteor had exploded, are a part of a 
project that captures the imagination. His plan to shoot one 
of the fiery projectiles so high that it may even leave the earth 
forever, described elsewhere in this issue, savors of a Jules 
Verne romance. Yet his is a sober, scientific purpose—to study 
the weather two hundred miles or more aloft. While others 
have talked of shooting rockets to the moon, Professor God- 
dard’s success thus far proves him the most practical of the lot. 
Professor Goddard is an inventor of no mean ability. At 
present the high-altitude rocket is but one of his remarkable 
projects. He has just revealed that he is working upon a device 
of possibly revolutionary importance, as novel in the field of 
power as is his rocket in the study of high-altitude weather. 
PopuLAR SCIENCE MONTHLY is privileged to present Professor 
Goddard’s own description of this extraordinary invention in 
a coming issue. 


Health Lamps—or Mustard Plasters? 


J HAT a shock it must have been to the makers of health 
lamps in this country, and to a number of medical 
authorities as well, to hear the British Medical Research Coun- 
cil recently declare that the only difference between light 
treatment and mustard plasters was that mustard plasters 
were cheaper! Referring to popular interest in the use of elec- 
tric lamps in the home to produce the rays of artificial sunlight 
—including the invisible “ultra-violet” rays that have certain 
curative powers—the Council declared: ‘ 

“When conditions between children with and without 
(light) treatment are equalized, the result of light treatment is 
wholly negative.” 

Perhaps that statement might better have been left un- 
published. Casually read, it is only too easily interpreted to 
indicate that so-called health lamps, in plain language, are 
“no good.”’ If this is the real belief of the Council, it is cer- 
tainly in direct contradiction to learned medical opinion on 
both sides of the Atlantic—as exemplified by the widespread 
use of “sun lamps” in hospital clinics, and, recently, for the 
treatment of the British sovereign himself. 

The facts are, most authorities agree, that lamps generating 
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ultra-violet rays have definite therapeutic value, notably in 
rickets; also that their exact physiological effect is still far 
from perfectly understood. It would not be surprising that 
many physicians, seeing laymen welcome the lamps as cure-alls 
for every conceivable body ailment despite ignorance of their 
limitations and positive dangers in careless hands, should 
deprecate a new form of treatment that unquestionably de- 
serves much more careful research than it has received. 


A Real Endurance Test 


AN or machine—which will outlast the other? That was 

the question crowds at a St. Louis, Mo., flying field asked 

recently, while overhead soared a plane which had been aloft 

so long that its official barograph had run down and it had to 
be timed by observers on the field. 

When Dale Jackson and Forrest O’Brine, the plane’s two 


pilots, finally obeyed an order to land after having been in the. 


air more than seventeen days, the contest was still a draw. 
The men were fresh and walked on steady legs despite their 
two-week confinement in the plane’s small cabin. The plane, 
and its motor, too, were in perfect condition to fly indefinitely, 

Eventually the rivalry between human flesh and machine 
steel will be settled by other adventurers in the air. Should it 
then appear that man is inferior in stamina to his motors, 
endurance flights can be removed from any possible classifica- 
tion as impracticable stunt flying by this simple expedient: 

Let relief crews of pilots be sent aloft to replace the men in 
the cockpit from time to time so that the flight will last long 
enough to be a thorough test of the motor. It is entirely possi- 
ble to do so; more than once men have transferred from one 
airplane to another in full flight. Then the result will be a real 
test of a motor’s stamina. 


The New Chemistry 


HAT is colloid chemistry? And, excepting always the 
chemist in his laboratory, who cares? 

Many-hued baths of gold solved a mystery of vital interest 
to give birth to colloid chemistry, a new explanation of the 
actions of familiar objects. Its name means literally “the 
chemistry of things like glue,” and it deals with the curious 
properties of familiar substances when they are subdivided into 
particles of a certain very small size. It tells what makes 
chocolate-cake icing brown; how soap chases dirt; why shaving 
cream aids the razor. As told in an article elsewhere in this 
issue, never before were the things called colloids so important 
in the everyday life of the average man. 

Hidden beneath such formidable names as ‘“‘ Brownian move- 
ment,” ‘“‘Tyndall effect,” and “flocculation,” fascinating 
events go on in the submicroscopic world of colloids. Why 
egg clears grounds from coffee, how jelly jells, and why stamps 
stick to letters—that is the domain of colloid chemistry. When 
a modern girl brushes her lips with lipstick that attaches itself 
with a pressure of 200,000 pounds to the square inch, even that 
is a triumph of the colloid chemist. 

Everyone uses this new chemistry, though few understand it. 


They are Saying— 


. OMEN are less troubled by disturbing dreams than 
men, probably because they have less work and worry.” 
—Dr. Bernard Hollander, British alienist and criminologist. 

‘Dismiss the idea that natural law may swallow up religion. 
It cannot even tackle the multiplication table singlehanded.” 
—Prof. A. S. Eddington, Cambridge University physicist. 

“‘Scientists need to present the facts so that the public can 
understand and emotionally believe them. The public knows 
about science, but does not actually use it.”—Dr. Otis W. 
Caldwell, director, Institute of School Experimentation, 
Columbia University. 

““A tissue that has died can no more be restored to life than 
can new elasticity be put in a pair of worn-out suspenders.” — 
Dr. Morris Fishbein, secretary, American Medical Association. 

“The next logical development of airplane duration tests 
should be endurance flights over present or proposed com- 
mercial air routes.”—Maj. C. M. Young, Acting Assistant 
Secretary of Commerce for Aeronautics. 

“The world does not require faster and more neurotic per- 
sons, but urgently needs more accurate and dependable ones.” 
—Dr. Lloyd Mills, Los Angeles, Calif. 
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Rob yourself of sleep... 


but you can’t rob the Gillette Blade of its sure, smooth shave 


FACE drawn and tight from 
lack of sleep, a slapdash 
lather and a hurry-up shave — 
it can’t ruin the even temper 
of a Gillette Blade,even though 
it may wreck your own! 


On such mornings lather extra 
thoroughly and treat yourself to a 
fresh Gillette Blade. You're sure 
then of the smooth, even, com- 
fortable shave which has been 
honed and stropped into every 
Gillette Blade by machines ad- 
justed to one ten-thousandth of 
an inch. 


Every Gillette Blade must be 
even and sure. To guarantee that, 


four out of every nine of our blade 
department employees are inspec- 
tors and are paid a bonusfor detect- 
ing every blade that won’t do a 
superb job of shaving. 








Tue only individual in history, ancient 
or modern, whose picture and signature 
are found in every city and town, in 
every country in the world, is King C. 
Gillette. This picture and signature are 
univeral sign-language for a perfect shave. 


Notwo men have identically the 
same kind of beard. No man gives 
his Gillette the same kind of job 
to do every morning. A dozen 
varying conditions affect the com- 
fort of your shave. The Gillette 
Blade alone remains constant. 


Eight out of ten American men 
count on the Gillette Blade to do 
its job well every morning. It 
does. Witness the smooth faces of 
American men today. Gillette 
Safety Razor Co., Boston, U. S. A. 


Gillette 
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O why not reduce fuel bills 25 per cent or 

more, and increase home comfort besides, 
by holding furnace heat inside with cane- 
fibre insulation? 

Old homes as well as new can enjoy these 
advantages, because Celotex, the only cane- 
fibre insulation, is ideal for repair and re- 
modeling. 

Roofs insulated with Celotex retard fur. 
nace-heat-leakage . . . protect the entire house 
from penetrating chill and dampness. 

Waste spaces in the attic and basement, 
when lined with Celotex, are changed into 
delightful nurseries and playrooms; open 
porches are transformed into sun rooms, en- 
joyable all seasons of the year. 

Celotex combines insulating efficiency with 
structural strength, because nature seems to 
have intended cane-fibre for both purposes. 

These fibres—long, tough and durable— 
interlace perfectly into big, strong boards 4 
feet wide, 7 to 12 feet long and 7/16 inch 
thick, also made “double thick”—7/8 inch. 

And they contain millions of tiny sealed 
air cells . . . just what is needed for depend- 
able insulation. 

When used on the outside of houses, as 
sheathing, Celotex adds structural strength 
... makes walls tight and permanent. 

And on inside walls and ceilings, you can 
obtain finer, smoother plastered surfaces with 
Celotex Lath. 

Befdre you build, buy or remodel, ask your 
architect, builder or dealer for further infor- 
mation on Celotex — and write us for our free 
booklet, “Year "Round Comfort and Fuel 
Saving for Every Home.” 

The Celotex Company, Chicago, Illinois. 
(Member of the Home Modernizing Bureau 
of the National Building Industries, Inc.) In 
Canada: Alexander Murray & Co., Ltd., Mon- 
treal. Sales distributors throughout the world. 
Reliable dealers can supply Celotex Standard 
Building Board and Celotex Lath. 


CELOTEX 


BRAND 
INSULATING CANE BOARD 
When you buy a new house, look for the Celotex sign. 
It is your assurance of greater home comfort. 


The word 


CELOTEX 


(Reg. U. S. Pat. Off.) 
‘ae! is the trademark of and 


The Celotex Company 
° "Chicago, il. 


BE SURE IT’S CANE-FIBRE INSULATION! 


Only Celotex is made from the long, tough 
fibres of cane. The peculiar advantages of cane- 
fibre insulation cannot be obtained in any 
other material. Be sure you get CELoTex! 
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arnstorming with Lindbergh | 


ERE, for the first time, “Slim’s” old pal and flying partner 
relates one of the most colorful yet least known chapters 
in Lindbergh’s career. With intimate, human anecdotes, 
he recalls the care-free days of 1924 when “Slim” wing- 

walked with him, or shared the thrills of a dead-stick landing. 

Randy Enslow is known today as one of the most skillful of 
American pilots. Readers of POPULAR SCIENCE MONTHLY are well 
acquainted with him as the flying instructor who helped Larry Brent 
to find his wings. His simple, straightforward narrative is perhaps 
the most extraordinary Lindbergh story ever published. 


INDBERGH and I started 
barnstorming by accident. 
It wasthis way. We were 
both livingin St. Louis in 
1924. He had sold an old 
war-time “ Jenny” to a boy living 
up at Oelwein, Iowa. The kid 
gave him a deposit of twenty-five 
dollars, or something like that, 
and flew off home. He was sup- 
posed to send some more money 
each month until the plane was 
paid for. When nothing came 
from Oelwein for three months, 
“Slim” asked me to fly him up 
to see what was the matter. 

I had built a J-1 Standard, the 
type of ship the Army used to 
train pilots on before the war. It 
was built with homemade spars, 
a secondhand engine and rusty 
fittings that I painted over. But 
it flew like a bird. When we 
climbed aboard, we didn’t have 
much money in our pockets. We 
never did in those days. 


T OELWEIN, we found that 

the boy had gone off asa travel- 
ing violinist with a carnival. His 
mother had sold the “‘ Jenny” for 
five dollars. She said she was 
afraid somebody would get hurt 
by the propeller. The buyer had 


come down in a perfect one-point landing thing that would bring in 
—right on the nose—the first time hetried dimes. 
to fly the ship, and it was a total wreck. would race automobiles at 
So we started barnstorming to pay for country fairs. We got $75 


the trip. 


Our stock in trade was carrying pas- little half-mile dirt tracks we would have } 
sengers. But we would do stunts and to bank the plane almost straight up and 
wing-walking and put on little one-plane down and buzz around like a fly in a bot- 
air circuses of our own. We did every- tle. As I remember it, we always won. 


By RANDY ENSLOW 






























Randy Enslow and his plane, when 
he was barnstorming with Lindbergh. 
Right: When “Slim’”’ tried to retrieve 
the oil can that jammed the throttle. 


Sometimes we 


for each race. Above those 


But we used to throttle down the 
motor until the last lap to give the 
spectators a run for their money. 
On that last lap, we would show 
the boys what the ship could do. 


NCE we flew into a town with 
“Slim” on the wing. When 
we landed, an old lady came up 
and asked: “‘Which one of you 
young men was that out on the 
fender?” ‘‘Slim’s” favorite joke 


_in those days used to be the one 


about the farmer who saw a pilot 
crack up in his cornfield and wipe 
off the landing gear and break the 
propeller. The farmer’s wife 
asked her husband what hap- 
pened. “Oh, not much,” he 
said; “he just broke the truck 
and the paddle.” 

From Iowa, we barnstormed 
down into Missouri and then over 
into Illinois, spending most of a 
year atit. After 
I’d been out on 
the road for a 
week with 
s——~ Slim,” I al- 
- ways investi- 
~~ \ gated a bed be- 

. ‘fore I jumped 
. “into it Ht I 
didn’t, I usually 
sat down on a 
cockleburr or 
had June bugs 
crawling up my 
back. I got sol 
kept an eye on 
him during the 
day. If I saw 
him stoop over 
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and pick up anything 
as we walked across a 
field, 1 knew it was 

another 
cockleburr or 


bug, and gov- - 
erned myself ae 
accordingly. . * St, 1 
On one of - | 
our barnstorming trips C 


we left St. Louis with 





Randy. Cross-country ace of the Curtiss Flying 
Service and ‘one of America’s foremost pilots. 


always managed to get outside 
the door before I could reach 
him. 

One night, we stopped at a 
town where I had friends. I 
made a date with two girls for 
“Slim” and me. When the 
time came to go out, he had 
disappeared. I had to take 
both girls myself. When I got 
home, he was sound asleep and 
the next morning he got me up 
with his “booster” just as 
though nothing had happened. 

Knowing the way he loves a 
practical joke, I can imagine 
how he enjoyed giving the re- 
porters the slip on his honey- 
moon. He let me in on some 
I was one of the 

handful who 
knew he was 
out in his mo- 
torboat when 
the papers were 
reporting him 
inadozen 
places at once. 
~ I flew his Falcon 
plane from Cur- 
tiss Field as 
though to meet 
him, to throw 
reporters off the 
scent. 

As soon as I 
climbed into the cockpit to 
warm up the motor, a fast 
Fairchild-Wasp was wheeled 
out of a hangar behind me. 


of the fun. 
















seventy-five cents be- / # When I took off, the 
tween us. “Slim” flew ( f Fairchild was right on my 
the ship down to Green- | : tail, carrying newspaper- 
field, Mo. The school $ ZZ men. I headed north over 
children heard us buzz- f Bz Z Long Island, gaining 
ing around overhead just ots a couple of miles an 
before recess. When we  —~———= hour on the Fairchild. 
landed, it broke up the ARES a I kept climbing for 
school. All the kids oes, 5 = altitude, watching a 


came out and a bunch 
went up for rides. After 
a while the teachers and 
the townfolk came along 
and went up too. We 
would take turns at the 
stick. By night, we had 
a hundred and seventy-five dollars. I'll 
never forget how “Slim” dumped it all 
out on the bed in the hotel. The pile 
looked as big as a strawstack. 

At night, we would stake the ship down, 
or tie its tail to a stump and leave it 
backed into the wind like a Missouri 
mule. One time, when we left it tied 
down like that in a field in Illinois, a tor- 
nado came through the country and head- 
ed right that way. But just before the 
twister reached. the spot, it gave a jump 
and came down several miles beyond. 
The ship wasn’t even scratched. 


attract 


N THE trips, I used to take along a 

mouth organ to play in the hotel 
rooms at night. “Slim” used to hide it 
every chance he could get. He was 
afraid 1 would keep the other people 
awake. He used to have a tough time 
getting me out of bed in the morning un- 
til he invented a “booster.” It was a 
little electric generator with a wire at- 
tached. “Slim”? would slip the wire be- 
tween my toes and turn the crank. He 






“We always flewinto .* 
town with one of us 
walking the wings to 
attention.”’ 


fog bank that was 
rolling in below. 
About thirty minutes 
out from the field, I 
did a wing-over, dove 
into the fog and head- 
ed back toward New 
York, flying blind. 
When I thought I 
was nearing the big 
buildings, I zoomed up out of the fog and 
looked around. Nobody in sight. So I 
scooted for Schenectady and started the 
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“To get me up, ‘Slim’ would slip his ‘booster’ 
wire between my toes and turn the crank.’’ 
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papers off on another wrong lead. 

I have seen Lindbergh half a dozen 
times since he flew to Paris. Each time 
he has been the same old “Slim.” If 
he has changed at all, it isn’t in the di- 
rection of forgetting his old friends. That 
I know. 

We always flew into a town with one of 
us out walking on the wing to attract 
attention. Then we would throw out a 
couple of hundred little handbills, printed 
on yellow paper. We had worked out the 
wording together. It read: 


COME OUT AND GET ACQUAINTED 


THIS SHIP IS MADE OF WOOD 
AND WIRED TOGETHER 


THE WINGS ARE NOT 
COVERED WITH TIN 


IT DON’T BACK UP 


4 ie EN we would land in a cow pasture 
or baseball park and invite passengers 
to go up at five dollars a ride. If nobody 
went up, we would fly away. Later, we 
would come back. When the people saw 
they couldn’t keep us unless somebody 
went up, they got air-minded and climbed 
into the cockpit. 

I remember one time we were coming 
into a little town near Macon, Mo. 
“Slim” was doing his stuff out on the 
wings. We usually circled around a 
place two or three times to get everybody 
out and then came down in a careful 
landing to impress people with the safety 
of flying. 

This time, we kept on circling. ‘‘Slim” 
looked over to see why we didn’t go down. 
I made motions, pointing to the throttle. 
He crawled in to see what was the matter. 
I shouted in his ear: 

“The throttle’s stuck. 
the motor off.” 

So “Slim” crept to the front of the 
wing and poked his hand in back of the 
engine. He found a can of motor oil we 
carried for emergencies had jarred under 
the throttle arm and wedged. He tugged 
and pulled, but couldn’t get it out. He 
told me to cut the switch and down we 
came in a dead-stick landing. 


Can’t shut 


UT that was nothing new. We were 

always making dead-stick landings. 
The only instruments in the old Standard 
were a tachometer, an altimeter, and an oil 
pressure gage. And sometimes they 
didn’t work. Water would get into the 
gas tank, or maybe dirt—we couldn’t 
take any too good care of the ship often- 
times—and down we would come with 
a dead engine. 

The toughest forced landing I ever 
made was my first. “Slim” and I were 
flying over rough country in Iowa when 
the motor quit cold. The only level spot 
under us was a sink hole about ten or 
twenty feet below the rest uf the ground. 
It contained less than two acres and there 
was a big strawstack right in the middle 
of it. I had to side-slip in and then 
ground-loop around the stack to keep 
from cracking up the ship. 

We always flew from one town to the 
next with the wind. It saved time and 
gas. We would go to bed planning to 
jump to one town in the morning, and if 
the wind changed during the night we 
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would go to some other town in the direc- 
tion the wind blew. Wherever we went, 
we always “blew in.” 

Once, when the wind was blowing to- 
ward St. Louis, we flew home. We were 
dead tired when I set the ship down 
about dark in a field across from our 
house. A. W. Moyer, who has been my 
step-dad since I was eighteen months old, 
heard us come in and headed for the 
kitchen. He had a big skillet full of eggs 
frying on the stove when we came in the 
front door. “Slim” flopped down on the 
Davenport, with his legs hanging over 
one end, and I sat down beside him, prop- 
ping my head up with one hand, to wait 
for supper. We tried to stay awake, but 
we both passed out before the eggs were 
cooked. 


“C'1LIM” was the cleanest fellow I ever 
knew. He didn’t smoke or drink or 
swear. He had more nerve and could 
do more with an old crate than any 
flyer I’ve seen. The greatest exhibition 
of nerve in the air I can recall was the 
time ‘‘Slim”’ came closest to being killed. 
He was testing a new ship for Ben Bell 
in St. Louis. I stood in front of one of the 
hangars watching him. At 3,000 feet, he 
tried to put the plane into a right spin so 
the torque, or twisting force, of the motor 
would help him get it out. He tried three 
times, but couldn’t get it to spin. So he 
put it in a left spin and down he came. 
For a thousand feet, with the wires 
screaming so they could be heard a mile 
away, he struggled to bring the ship out 
of that spin. Then he crawled out on the 
fuselage back of his seat, hanging on like 
a leech, ready to jump with his parachute. 
But he didn’t jump. He pulled himself 
back into the cockpit again and came 
down 1,700 feet more, trying to save the 
ship. He was only 300 feet above the 
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Lindbergh cranking old 
“Jenny” that launched 

him into barnstorming. 

A rare photo that was Sy 
never before published. 






“Up to my old trick 
of chasing brakemen 
off the freight trains. 
I would dive and 
skip along the cars.’’ 
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ground when he jumped, but 
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he wasn’t hurt a bit. 

We barnstormed around in 
winter as well as in summer. 
One taorning when we woke up 
in a little place near Albia, Ia., 
we found the ship covered 
with snow, and icicles hanging 
down from the wings. “Slim” 
knocked a few off with a stick, 
and we started up. By the 
time we had flown ten miles, 
every icicle had been blown 
away. 

In winter, we made more 
forced landings than in sum- 
mer. The throttle arm ran 
through a little copper tube 
by the motor. Above it, a 
connection in the cooling sys- 
tem dripped water into this 
tube. That was all right in 
summer. But in winter the 
water froze solid with the 
throttle open. We would cut 
the switch and come down with 
a dead stick. “Slim” was us- 
ually elected to dig out the ice 








Lindy. 


“If he has changed at all, it isn’t in the 
direction of forgetting his old friends,’’ says Randy. 











with his jackknife or to melt 
it witha match. Then 
up we would go again. 
One time we made five 
dead-stick landings in 
one day. We had to 
sit down in everything 
from back yards to 
cornfields. But it was 
great training. No fly- 
ing experience gives 
more all around train- 
ing than a year of 
barnstorming. 
One of our last 
stands was a little 
town near the Mis- 









sissippi, in Iowa. For a couple of 
days we hopped passengers out of a 
baseball field almost completely 
surrounded by billboards. The morn- 
ing we left, “Slim” cranked the motor. 
It started off, sputtered, started again. 
Probably water in the gas. There usually 
was. I decided to take her up for a turn 
of the field before we started. I got over 
the billboards, all right, but the power 
was so low that I flew almost all the way 
to Monmouth, Illinois, to get enough al- 
titude to turn around and come back and 
put in new gas. I guess “Slim” thought 
I had started off for a distance record. 
When we weren’t out barnstorming, 
we would be flying at Lambert Field in 
St. Louis. Once we tried “baching it,” 
living at one of the hangars at the field. 
Every so often we would get hungry for a 
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- Slim’ flopped down on 
the Davenport, and I sat 
down beside him, to wait 
for supper. We tried to 
stay awake, 
both passed out before 
the eggs were cooked.”’ 






















real meal. My home was on a 
farm about a mile away. We 
would climb into the Stand- 
ard and fly out for some of 
mother’s cooking. After we 
had circled the house with the 
engine wide open as a signal 
that two hungry men were 
coming, we would set the ship 
down in the field across the 
road and make a break for the 
kitchen, 

Once when Mrs. Lindbergh 
was visiting us, I heard 
her say to my mother: 

“I suppose the boys 
might get hurt flying. 
But they are careful and 
they want to do it so bad 
we will have to let them.” 

That part about being 
careful hurt my conscience 
a little that day. I had 
been up to my old tricks 
of chasing brakemen off 
the Wabash freight trains. 
I would dive down and 

skip along the cars while the trainmen 

scuttled down the ladders. It takes about 

2,000 hours in the air to get over being 

foolish. 


but we 


HEN our year of barnstorming was 

over, “Slim” joined the air mail, flying 
the St. Louis-Chicago run for the Robert- 
sons. We had cleaned up between three 
and four thousand dollars, and had not 
had a single crack-up. The next year I 
went out again, working Indiana and 
Ohio. 

Later on, I sold the J-1 Standard we had 
used to an old fellow who was going to 
teach himself to fly. He took it up about 
fifty feet, slid off on one wing, and came 
down with a bump. He wasn’t even 
scratched, but he was mad as a hornet. 
He took off his helmet and goggles, threw 
them on the ground, and jumped up and 
down on them. Then he walked off and 
left the plane where it fell. That broke 
me all up. I didn’t own the ship any 
more. But I hated to see her go that 
way. 
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NUSUAL features in the design 

of the German steamship Bre- 

men, new speed queen of the 

Atlantic, are depicted on these 
pages. They show why she was able to 
race into New York harbor, the other 
day, with a record-smashing mark of four 
days, seventeen hours, forty-two minutes 
from the French port of Cherbourg, and 
then, on her return trip, to lower the 
record between New York and Plymouth, 
England, to four days, fourteen hours, 
and thirty minutes. 

On her westbound run the Bremen 
eclipsed by eight minutes less than nine 
hours the record of the Mauretania, 
which had held the speed laurels of the 
sea for twenty-two years. The Bremen’s 
average speed was 28.2- knots—about 
thirty-two land miles an hour. In the 
eastbound crossing that followed she 
maintained an average of 27.9 knots. 

Fastest, most powerful, third longest 
and fourth largest merchant vessel in the 
world, the ten-deck Bremen is said to have 
cost $20,000,000 to build. She is a four- 
screw, 50,000-ton oil"burner with geared 
steam turbines, and can accommodate 
2,200 passengers. Only the Majestic and 
the Leviathan surpass her length of 888 
feet from stem to rudderpost, as vessels 
are measured for comparison. 

Shipbuilding, as represented in the 
four-day Bremen, has made 
tremendous advances since 
the little Savannah, first ship f 
to cross the Atlantic with the 
aid of steam, in 1819 sailed 
and steamed from Savannah, 

Ga., to Liverpool, England, 

in twenty-nine days. The 

German liner is a new / 
departure in ship- 
building, even from y 
the most modern of v/ 
present-day vessels. JELECTRIC 
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Where the World’s Fastest 


All exposed portions of 
the Bremen—even the 
funnels—are streamlined 
to increase speed. Up- 
per inset shows new 
safety mechanism for 
launching lifeboats. An 
electric directory that 
aids passengers to find 
their way about the ship 
appears in lower inset. 
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~ Ocean Liner Gets Its Spee 
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H AND POWER 
: 
\ WATERTIGHT 
r BULKHEADSS The hull is broken away here to show the arrangement of boilers, turbines, and 
sy Diesel motors. Above is pictured the ingenious motion picture shooting gal- 
~\ aa lery, and, at the right, the cruiser-shaped stern and streamlined rudder. 
eA MOP FOUR Mal 
. ; N TURBINES, : : 
IL DAN PAIRS.IN WATERTIon?® | Lhis and the special power at full speed and make it the most 
eg COMPARTMENTS, DEVELOR stern allow water to powerful liner afloat. They turn the 
Ge 47] i600 RP-M.IFONE'SETIS _— pass under the keel four screws through single reduction 
—_— tn aaa CONTINUES by the most direct gearings that step down the propeller’s 
BURNERS route and increase speed to one tenth that of the turbine 
\ her speed. shaft. " 
OIL- BURNING BOILERS; 1! While turbines of Innovations in passenger accessories 
DOUBLE BOTTOM DOUBLE AND 9 SINGLE, a 75,000 horsepower are electric directories on each deck to 
eae LENGTH, NATeRaitT COMME were designed for the help passengers find their way about the 
MENTS Mauretania, and the _ ship; decks that are unobstructed by ven- 


Leviathan’s turbine tilators; a remarkable shooting gallery 
machinery can attain with flying targets projected by a motion 
\ BULBOUS bow that presses water 100,000 horsepower; the four smaller picture lantern; magnetic clocks in the 








down instead of to the side, a new high-speed turbines that drive the Bre- staterooms, regulated from the navigat- 
style of streamlined rudder, and a men develop a total of 130,000 horse- ing bridge; and a new type of steel davit 
4 cruiser stern lifted from that keeps the motor- 
the sea by the pro- : ized, radio-equipped 
pellers helped the Bre- _ 2a lifeboats out of passen- 
men to earn the title of ger’s way on the sun 
the fastest liner. deck, ready to be 
Streamlined through- launched instantly 
out, even to the fun- merely by pressing a 
nels, the Bremen’s cu- button. A compressed- 
rious shape, bulging in air catapult launches a 
front and tapering be- mail plane from the 
hind, is designed to of- top deck when the ship 
fer the least resistance is near port. 
to water and air. The Every modern safety 
shape assumed by a device i s_ present. 
falling raindrop is ap- Fourteen water-tight 
plied to the funnels and, ad ca bulkheads make the 
under water, in blis- « wey > aa Bremen practically un- 
ters—one on each side fama AOS aie. oe sinkable and the boilers 
—which give the vessel Seventy years of shipbuilding progress have evolved the luxurious new Bremen from this and turbines are in two 
her pear-shaped. bow. ancestor of steam and sail. This old-time S. S.Bremen was built for the same line in 1857. groups. 
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— Rocket at 
Roof of Sky 


Goddard Tests New Missile 
to Explore the Upper 


Air for Science 


OcToBEr, 1929 
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By ALDEN P. ARMAGNAC 
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SMALL group of experimenters 
carried a heavy cylinder of steel 
to the outskirts of Worcester, 
Mass., the other day. They set 

it on end at the base of a steel tower forty 
feet high at the center of a vacant field. 
Its shape revealed it to be a rocket—but 
such a rocket as a small boy might dream 
of the night before the Fourth of July. It 
was nine feet high, and twenty-eight 
inches in diameter. 

The experimenters fitted the rocket on 
rails that ran up the sides of the tower, 
then retired to the safety of a small 
wooden shack a few yards away. One of 
them closed an electric switch. A spurt 
of flame shot from the rocket as it soared 
skyward. 

First reports from the astonished city 
of Worcester said that a huge meteor had 
exploded. Witnesses informed the Wor- 
cester police station that an airplane in 
flames had shot across the sky and blown 
up. Two police ambulances dashed 
through the streets looking for the sup- 
posed victims, while an airplane took off 
to aid in the search. 

The cause of all the excitement proved 
to be a test, by Professor R. H. Goddard, 
head of the physics department of Clark 
University, of a sky pro- 
jectile that he invented 
to explore the upper air. Sin 
Aliquid propellant never BD) |, 
before used in any rock- ot 
et drove the latest model, 
which is the climax of 
experiments costing 4} 
$12,000. With the new mh 
explosive Professor God- | 
dard expects to shoot a 
rocket to heights never tee || / 
before attained. If one 
could reach a height of 














200 miles above the earth . 


it might obtain data of 
great value to science. 
Even a_ twenty-mile 
rocket would be an in- 
valuable aid in answer- 
ing the mystery of what 
is at the top of the sky. 

Professor Goddard 
would equip high-alti- 
tude rockets to bring 
back four kinds of rec- 
ords—-samples of the up- 
per air for chemical anal- 
ysis, measurements of 
temperatures and pres- 
sures in outer ‘space, 


Prof. R. H. Goddard 
demonstrating the elec- ™ 
tric detonator with which 
he fired his rocket. 


photographs of the sun’s light far above 
the atmosphere, where the ultra-violet or 
“health” light is supposed to be much 
more intense than at the earth’s surface; 
and observations of high-altitude weather 
conditions for aviation. 

To bring back air samples, such a 
rocket might be fitted with a chamber 
timed automatically to open at a certain 
height, trap a small sample of air, and 
close again for the descent. It could carry 
also the standard instruments now used 
on small sounding balloons, which are sent 
up by the Weather Bureau to measure 
temperature and pressure and which never 
reach more than fifteen or twenty-mile 
altitudes. A “‘sun camera,” combining a 
camera and a spectroscope, would be used 
to analyze the sun’s light. 

When Professor God- 
dard’s new nine-foot rocket 
soared over Worcester, he 
himself was eagerly observ- 
ing its flight. The last of its 
explosive used up, it turned 
earthward. A parachute 


Working model of the 
Goddard rocket to 
explore high altitudes. 


From this forty-foot steel tower on a farm near Worcester, Mass., Professor Goddard 
shot his new rocket. At the right is the shack where the rocket was fired electrically. 








opened and gently lowered to the ground 
the empty steel shell. Professor Goddard 
recovered this and found still intact a 
camera and a barometer that had been 
sent aloft. 

“The height, though not great,” Pro- 
fessor Goddard told PopuLar ScrIENCE 
MonrTHLy, “ was sufficient to demonstrate 
clearly the satisfactory operation of the 
rocket. Such a device is capable of ex- 
ploring the high atmosphere and even the 
regions beyond.” 


S LONG ago as 1916 Professor God- 
dard proposed his scheme to reach 
great altitudes. He enlisted the aid of the 
Smithsonian Institution in his research, 
which was also watched with interest by 
the American Association for 
the Advancement of Science 
and by the United States 
Government. In the years of 
work that followed he de- 
stroyed several unsatisfac- 
tory models before he arrived 
at a practical device. The 
first Goddard rocket, patent- 
ed during the war, contained 
multiple charges to be fired 
one after another. After lab- 
oratory tests this design was 
modified. In the new design 
the explosion is continuous, 
In the course of his experi- 
ments there have been per- 
sistent reports that Goddard 
planned to shoot a rocket to 
the moon, where its arrival 
was to be marked by the ex- 
plosion of a heavy charge of 
flashlight powder visible 
through powerful tele- 
scopes. Professor God- 
dard never has denied 
that his invention might 
prove adaptable to such 
a venture, but his pres- 
ent plans are much more 
practicable. It is said, 
r however, that, with a 
— sufficient charge of explo- 
sive, one of his projectiles 
ad might even escape from 
the earth’s restraining 
gravity and become a 
man-made meteor in out- 
er space. 
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The baby car weighs only 600 pounds. If the 
driver runs out of gas, he can push it to the 
nearest filling station. Right: A close-up 
showing the adequate room in the driver’s seat. 


TWO-PASSENGER automobile, 
only five feet between wheels, and 
so light that a man of average 
strength can lift the wheels from 

the ground, is the latest arrival in motor- 
dom. At this writing three of the motor 
dwarfs have been built, and the car is ex- 
pected to appear on the market within six 
months. Its proposed selling price, based 
on a production of 2,000 cars a day, is 
$200. It is said to cost only two cents a 
mile to run and garage cost is nil, since it 
is planned to deliver the car in a weather- 
proof packing case with hinged doors that 
houses it permanently. 

The extraordinary midget can be parked 
in half the space required by an ordinary 
car. It turns completely around without 
crossing the center line of the average 
road. Being a foot less in width than the 
standard automobile, it can 
sneak in and out of traffic jams. 
On the open road a speed of 
more than sixty miles an hour 
is claimed for it. 

The new car is a midget even 
by comparison with the small 
cars that are common in Eu- 
rope. Its sixty-inch wheelbase 
is the shortest ever. The small- 
est American car now in pro- 
duction has a wheelbase of 
103% inches. The new car 
weighs only 600 pounds, and 
is said to run fifty miles on a 
gallon of gasoline. 

Radical departures from con- ae 
























. MAME Te a 
How a coil of “aviator 
acts as springs. 
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ventional design make the toy-sized car so 
light that it may be rolled about with one 
hand. It has neither chassis nor springs. 
There are no axles, in the usual sense of 





















FAN DRIVES AIk 
THROUGH MOTOR 
SHELL 











AVIATOR CORD 
ACTS:AS SPRING \ - 


This diagram of the car is broken away to show its unusual features. The motor is 
housed in an odd-shaped ventilator, through which a fan forces a blast of cool air. 














= Re gt ee 
Hood with dummy radia- 
tor lifted to reveal four- 
cylinder air-cooled motor. 


Aclose-up view of “aviator 
cord,’’ a cable consisting 
of dozens of rubber bands. 
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$200 Midget Car 


§ Parks in a Box 


New Toy-Sized Auto 
with 60-Mile Speed 
May Be Sold by Mail 


the word. Each wheel is independently 
attached to the underside of the body. 
The car has just half the usual number of 
parts for a conventional automobile. 

The inventor is James V. Martin, an 
airplane manufacturer of Garden City, 
N. Y. His knowledge of plane construc- 
tion helped to dispense with heavy 
springs which are standard on other cars. 
Instead of springs, each wheel is sup- 
ported by a coil of “aviator cord,” which 
absorbs shocks in airplane wheels. With 
a core of rubber strands and a protecting 
web of fabric, this cord is designed to last 
for 25,000 miles of driving, after which 
it may be replaced inexpensively. 


WER reaches the rear wheels through 
a diminutive differential gearbox at- 
tached rigidly to the body. Light shafts 
drive the rear wheels through fabric uni- 
versal joints. These enable the wheels to 
roll comfortably over inequalities in the 
road. The front wheels swing wide for 
easy steering. The shaft through which 
they support the front of the 
* car does not bounce up and 
down with the wheels, as it 
would if springs were used. 
This minimizes “unsprung 
weight,” that tire-punishing 
load that is not supported on 
springs. 

Despite its small size, the 
four-cylinder, air-cooled motor 
that drives the car is said to 
develop twenty horsepower. 
Its unique cooling system con- 
sists of a jacket completely in- 
closing the motor, and through 
which a fan forces a blast of 
cooling air. The “radiator,” 
which is simply an ornamental 
dummy since no water is used 
for cooling, lifts up with hood 
to give access to motor. 

Gear shift and other con- 
trols are standard. An electric 
starter now used may be re- 
placed in future models by a 
“kick” starter like a motor- 
cycle’s that can be operated 
from the driver’s seat. 

Besides the two-passenger 
closed model, the inventor has 
completed designs for a four- 
passenger pleasure car and a 
half-ton commercial truck of 
the same short wheelbase, the 
latter to weigh only 700 pounds, 
A large mail-order house is re- 
ported to be considering selling 
the new models by mail. 
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Fulfilling Count Zeppelin’s 
dream of trans-ocean airships 
—a Mid-Atlantic sunset view 
from pilot house of the Graf 
Zeppelin, America - bound. 


Grows Up 


From a Cranky, Motorized Balloon to Gigantic 


Ocean Airliners—The Story of Count Zepp 


elin 


and His Long Struggle to Perfect the Dirigible 


WO airships of size greater than 
any ever built are soon to go under 
construction at Akron, O., for the 
United States Navy. Two other 
American ships of the same 6,500,000 
cubic feet gas capacity, are being 
designed for commercial service 
over the Pacific between Cali- 
fornia and Hawaii, while a proj- 
ect is reported under way for a 
regular transatlantic dirigible 
service. Each of the two new 
commercial ships will accommo- 
date eighty passengers; and, as 
in the Navy ships, will inclose 
passenger compartments and 
motors within the hull—a novel 
departure in design made pos- 
sible by the use of non-inflam- 
mable helium gas for lifting. 

Other innovations distinguish 
the new English air leviathans 
R-100 and R-101, one of which 
uses girders of stainless steel 
instead of the hard aluminum 
alloy, duralumin. 

These new airships, and the 
flying exploits of the Graf Zep- 
pelin, which at this writing was 
attempting the first airship voy- 
age around the world, form the 
latest chapter in the story of the 
rigid airship’s development— 
the story of the Zeppelins and of 
Count Zeppelin, their builder. 


By WALTER E. BURTON 


On a July evening in 1900—three 
years before the airplane had been in- 
vented—a 420-foot airship shaped like a 
huge lead pencil was towed by a group of 
men out of its floating hangar on Lake 
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The Graf Zeppelin just before starting her round-the-world cruise, 
moored alongside the Los Angeles (in foreground) in the Navy hangar 
at Lakehurst, N. J. Both are products of Count Zeppelin’s genius. 


i erties * Til era 
Fa 


bE te 


Constance, on the German-Swiss border. 
At the ends of restraining ropes it as- 
cended to a height of seventy-five feet. 
Then the ropes were cut and two sixteen- 
horsepower motors on the airship started. 
This ship, the LZ-1 (LZ is an 
abbreviation of Luftschiff Zep- 
pelin—German for Zeppelin Air- 
ship) was the first Zeppelin. 
First it nosed down a little. 
Then the propellers took hold 
and it sailed gracefully upward. 
A few moments later it began 
to behave strangely. First it 
would advance a few hundred 
feet. Then, for no apparent rea- 
son, it would reverse and back 
up an equal distance. Failure of 
a sliding weight that balanced 
the craft had put the steering ap- 
paratus out of commission. But 
those on the ground did not 
know it. Aboard the cranky craft 
its inventor, Count Zeppelin, 
managed to land it safely with 
its four other passengers. 


HUS was fulfilled, if in some- 

what erratic fashion, the in- 
ventor’s dream of many years. 
The adventurous Count Ferdi- 
=- nand von Zeppelin, born in 1838 
on the German shores of Lake 
Constance, long had held the 
vision of great airships for com- 
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mercial and military operations. It was 
in America that his idea took definite form. 
After graduation from a military school 
at Ludwigsburg, he had become a lieuten- 
ant in the Wiirttemberg army. But the 
quiet life of a peace-time garrison did not 
appeal to him. At that time the Civil War 
in America beckoned to adventurous spir- 
its the world over, and Zeppelin found it 
an excuse to “add to his military educa- 
tion.” He came to the United States and 
joined the Union Army as a volunteer 
oficer. By chance he was assigned to a 
balloon corps. At St. Paul, Minn., he made 
his first balloon ascension, followed by 
many more in the weeks that ensued. 


HEN the idea came to him that a 
power-driven balloon capable of being 
steered would be a valuable invention— 
an impression heightened by his hunting 
parties with other officers, in their free 
time, through sparsely inhabited regions 
of the Mississippi Valley. A dirigible— 
“steerable’’—balloon, he became con- 
vinced, would prove a boon for reaching in- 
accessible, unexplored places of the earth. 
It was a long time, however, before his 












A mechanic of the Graf Zeppelin 
climbing out of a motor gondola 
to repair a damaged oil tank. 


half-formed ideas took defi- 
nite shape. Meanwhile he 
served in the Franco-Prus- 
sian war, saw balloons carry 
messages from _ besieged 
Paris, and perfected his own 
plans for aself-propelledbal- 
loon. By 1873 he had com- 
pleted a design, on paper, for 
a dirigible—a design that, 
with later improvements, 
was the basis of the LZ-1, 
the world’s first successful 
rigid airship. 


IERHAPS no single ma- 

chine of modern science 
has demanded of an inven- 
tor more optimism and 
faith than the rigid airship. 
In a branch of engineering 
that requires some of the 
most intricate of all math- 
ematical calculations, 
Count von Zeppelin had no 
precedent to go by. The 
wonder is that he produced 
a ship that would fly at all. 
And it is not surprising that 
the King of Wiirttemberg, 
to whom Zeppelin appealed 
for aid to build his first 
machine in 1887, failed to 
proffer assistance. 
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With no experimental data, nothing 

but his own imagination to draw upon, 
Zeppelin perfected his plans. He fore- 
saw that an airship, to carry freight 
and passengers to distant ports, must 
be a huge craft. In such a ship it 
would be foolish to trust the valuable 
lifting gas to a single compartment. 
So Zeppelin worked out the multiple- 
cell principle. He put the gas in a 
number of separate compartments. 
One or more could be destroyed, and 
the gas lost, without causing the ship 
to fall. Moreover, cross-partitions 
that separated the gas chambers would 
keep gas from surging from one end 
of the ship to the other and would 
improve her stability. Another revol- 
utionary idea was the introduction of 
a rigid framework of light metal gir- 
ders, covered with cloth. 

To develop these plans Zeppelin, by 
that time an army general, resigned 
his military post. He enlisted the aid 
of an engineer named Kober and added 
the finishing touches to the main prin- 
ciples he had already laid down. In 
1894 Zeppelin submitted the plans to a 
special committee of leading German 
scientists. The group failed to recom- 
mend the building of the airship—though 
it could find no flaw in the specifications. 

Now a man passing middle age, fight- 
ing to make his invention come true, 
Count Zeppelin at sixty succeeded in ob- 
taining support to build his first ship. 
And then an unforeseen event almost 


The Graf Zeppelin sailing over New York City’s skyscrapers after arrival 
from Germany on her first trans atlantic flight. Photographed from an airplane. 





The late Count Ferdinand von Zeppelin, creator of 
dirigibles. During America’s Civil War he served 
as a balloon corps officer in the Union Army. 


ruined his plans. Another group of ex- 
perimenters had built, near Berlin, a 
rigid airship about 150 feet long, of es- 
sentially different design, and covered 
with metal. Unlike all previous “rigid” 
airships it succeeded in getting off the 
ground. But on its first trial flight it 
made a forced landing and was completely 
wrecked. The framework was too weak. 
Only after great difficulty did Zeppelin 
convince his supporters that 
this was not a fault inher- 
ent with all rigid airships. 


HOUSE his first cre- 
ation, Zeppelin built, on 
the shores of Lake Con- 
stance, a structure unlike 
any other in the world—a 
shed that floated on the 
water. It was a huge build- 
ing even by modern stand- 
ards, 450 feet long, with 
eleven windows at each 
side to admit light to the 
great single room where the 
Zeppelin was to be built. 
It floated on ninety-five 
pontoons, some of which 
supported an ingenious de- 
tachable floor. This floor 
when unhitched from the 
rest of the hangar and floated 
out in the lake, was to 
serve as a launching plat- 
form for the dirigible. The 
shed was anchored at one 
end so that it could swing in 
the wind, keeping the mouth 
always on the leeward side 
to facilitate handling .the 
airship. After this structure 
was built, it narrowly missed 
disaster several times, when 
heavy winds tore it from 
its moorings and threat- 
ened to dash it on the shore. 
From naval dockyards at 
Kiel, Zeppelin obtained a 
number of huge ship’s an- 
chors, and at last he was 
ready to build his airship. 
Under direction of Zep- 
pelin’s builder, Herr Kaub- 
ler, seventy carpenters and 
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An old photo showing Count Zeppelin ringing a 
ship’s bell to signal his men during ground 
maneuvering of his LZ-4 in 1908. Note the odd 
construction of this early Zeppelin’s car. 


thirty mechanics fitted seventeen individ- 
ual gas cells, holding in all about 388,000 
cubic feet of hydrogen gas, into the 420- 
foot-long framework. Aluminum rods ran 
frora one end to the other to form this 
framework, braced by many-sided “rings” 
set eight yards apart. Held rigid by in- 
numerable cross wires, they looked like 
a row of great bicycle wheels. A light 
network of ramie, a vegetable fiber, cov- 
ered the frame members. Between each 
pair of rings was placed one of the hydro- 
gen gas bags of rubberized silk cloth, each 
capable of holding a gas supply for two or 
three weeks. Outside the aluminum 
framework, a skin of cotton cloth. protec- 
ted the valuable gas in the cells from sun 
and rain. Each filling of the ship cost 


about $2,500 and took fully five hours. . 


Two tiny sixteen- 
horsepower motors— r 
each less powerful 
than those which 
run the smallest Am- 
erican automobile to- 
day-—drove the alum- 
inum propellers of the 
big ship. Their dim- 
inutive five-foot gon- 
dolas fore and aft, 
connected by a cat- 
walk, were swung far 
enough below the hull 
to minimize fire dan- 
ger. Sufficient fuel 
could be carried for 
ten hours of flight. 
A novel feature, al- 
ready mentioned, was the balanc- 
ing apparatus—a 660-pound lead 
weight attached by a cable 
between the two cars and moved 
forward or backward by a wind- 
lass. Thus the ship’s navigator 
could tilt the nose up or down. 


HIS was the ship that floated 
out on Lake Constance in 
1900, before the eyes of aero- 
nautical experts. Critics were out- 
spoken in their doleful predictions 
of mishap. They declared the air- 
ship would bend with the weight 
of the gondolas under its ends. 
They feared the ship would keel 
over in mid-air because, they said, 
its center of gravity was too high. 
Some said the motors were too 
close to the hull and would cause 
an explosion. 
But the first test flight, in which 
the ship flew at a speed of more 


One of the early Zeppelins rising from Lake 
Constance. Below it are the floating hangar 
in which it was built, and launching platform. 
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Rear of the huge new British dirigible R-100 in its hangar. 
Above: Crowds watching a flight of the LZ-4 in June, 1909. 
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The LZ-2, Count Zeppelin’s sec. 
ond airship, on its floating plat- 
form in 1906. It was 420 feet long, 


than thirteen miles an our, proved these 
fears groundless. Later it made two 
short, successful flights, and was then 
dismantled because it cost too much to 
run. But it had proved that Zeppelin’s 
dream was practical. 


N HIS early ventures, Zeppelin was 
handicapped by lack of reliable mo- 
tors. In 1905 he built the LZ-2, with two 
eighty-five-horsepower engines. It made 
a forced landing in a field and a storm 
tore it to pieces before it could be re- 
paired. Zeppelin built a third ship almost 
exactly like it, but with stabilizers added 
to the stern. It developed a speed of 
twenty-nine miles an hour. The German 
Government became 
: interested and com- 
- missioned him to build 
a larger ship, the ill- 
fated LZ-4, with 100- 
horsepower motors. 
Zeppelin flew it over 
the Swiss Alps to 
Lucerne and_ back 
again on July 1, 1908, 
attracting world at- 
tention. This tri- 
umph he proposed to 
follow with a trip 
down the Rhine Val- 
ley. But another 
storm caused another 
forced landing—a n d 
this time the ship was 
torn from its moorings and sailed 
aloft with no one aboard. As it 
whirled skyward, something ig- 
nited the hydrogen. Instantly 
the bag was enveloped in flame. 
A few moments later Zeppelin 
was staring at the twisted skele- 
ton of his latest efforts. 


ANY thought then that 
Count Zeppelin would never 
build another dirigible. But, aided 
by the financial support of the 
German people, he had reached 
the turn of his fortunes. In the 
years that followed, before the 
war, six of his dirigibles, put in 
commercial service, carried 37,200 
passengers safely on 1,600 flights, 
covering 90,000 miles and remain- 
ing aloft a total of 3,200 hours. 
At the outset of the war, the 
German Government comman- 
deered all (Continued on page 162) 
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Plant “Pills” Grow Bumper Crops 





How root development, at the expense of the 
plant, is halted by the new method. (1) Narcis- 
sus grown in water with “pill”; (2) in water 
with commercial fertilizer; (3) in water only. 


MANCIPATION of farmers and 
growers of fruits and flowers 
from the vagaries of soil, season, 
and climate is promised by a 
discovery, of revolutionary im- 

portance in crop production, announced 
by the department of plant physiology of 
the University of California. Through 
the use of a chemical “‘plant pill,” ad- 
ministered to plants grown in shallow 
tanks of water, cereal and vegetable crops 
now are made to thrive under desert 
conditions of heat, arid soil, and lack of 
humidity. Fruits and the fruitlike vege- 
tables are brought to ripening ahead of 
normal time, and flowers of numerous 
varieties, usually blooming only in mid- 
summer, are provided for Christmas and 
New Year’s. 

Production of wheat, barley, rice, and 
cotton is increased from . 
twenty-five to fifty per- 
cent. Beets, carrots, tur- 
nips, and other root 
crops are speeded to full 
development twenty to 
thirty days ahead of 
normal, their size aug- 
mented by sixty percent, 
without loss of tender- 
ness. Tomatoes, grown 
by the new method 
alongside those cared for 
in the standard ‘manner, 
show quantity increases 
of as high as forty per- 
cent, with larger and 
heavier fruits. Berries 
are made to ripen early, 
and the size and number 
of the fruits that they 
produce nearly doubled. 


OT since the death of 

Luther Burbank, the great 

plant wizard, has _ there 
been a discovery of such ap- 
parently revolutionary import- 
ance to the farmer and back-yard 
gardener as that which Mr. Dunn 
describes here. Fields of grain 
and vegetables flourishing on the 
desert; summer flowers blooming 
at Christmas; five-inch pansies 
and double-sized potatoes—these 
are a few of the marvels of a new 
scientific agriculture’ which re- 
places arid soil with shallow tanks 
of water fertilized by the intro- 
duction of life-giving chemicals. 


By 
H. H. DUNN 


Full blown roses are produced in sixty- 
five to eighty days in normal house 
temperature in midwinter. Pansies four 
and five inches in diameter are common. 
Sweet peas five feet high and laden with 
blossoms are brought to bloom from the 
seed in sixty to seventy days, and in some 
instances much less. Dahlias are made to 
blossom in two months in standard home 
temperatures, with the mercury at freez- 
ing outside. Other common garden 
flowers are made to provide flowers in 
winter as readily as in the summer. 

Fully five thousand experiments over a 

period of five years have resulted in this 
ieee which Dr. W. F. Gericke, head 
of the department of plant physiology, 
calls “the greatest gift to agriculture since 
the science of fertilization of soils was 
worked out.” In this opinion he is sup- 
ported by the College of Agriculture at the 
University, and by scores of plant and soil 
experts, graduate students, and com- 
mercial florists, who have contributed to 





Twelve stalks of treated asparagus fill each of the standard cans at the center. The 
same sized cans shown at the left and right hold 24 to 36 stalks of untreated varieties. 








Planted in October, these sweet peas grown by 
the plant pill process blossomed in December 
and January. Though raised out of their usual 
season, the vines grew more than five feet tall. 


the experiments under Dr. Gericke’s 
direction. 

In brief, the secret of this new method 
of speeding plant development consists in 
administering combination doses of the 
seven elements of plant food, in the exact 
quantity and quality required by each 
different form of vegetable growth. These 
elements, combined in capsules, are intro- 
duced and dissolved in the soil or water 
where the plants are to grow. Bound to- 
gether in a short tube, or cylinder, by 
means of a composition somewhat similar 
to plaster of Paris, the chemical combina- 
tion contains nitrogen, phosphorous, mag- 
nesia, iron, potassium, and sulphur, the 
binding composition supplying the neces- 
sary calcium. In early experiments, an 
oval form of the “ plant pill” was used, but 
later tests showed that the cylindrical 
form dissolves more equ- 
ably and distributes its 
contents more evenly. 


N the long series of 

experiments whichled 
to the discovery, it was 
found that each variety 
of tree, cereal, vegetable, 
or flowering plant de- 
mands a different co- 
érdination of some or all 
of the seven elements 
mentioned above. Fur- 
ther investigations de- 
termined the exact com- 
position best adapted to 
the development of each. 
The composition which 
would produce sturdy 
sweet pea vines and 
abundant blessoms, for 
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example, had no similar effect on 
roses, or on pansies. Experiments 
with young plants and cuttings, 
however, revealed that the chem- 
ical combinations could be cut 
down to about a score, each one 
heing best adapted to a certain 
group of plants. 


YHE discovery then was ap- 

plied to commercial flower 
growing, without profit, but mere- 
ly to learn if flowers could be 
speeded up in such quantities as 
to make them commercially 
valuable. Roses, pansies, sweet 
peas, dahlias, and other flowers 
were so produced in quantities 
during December and January, 
1928-29, by florists working.under 
Dr. Gericke’s direction. Cost of 
this midwinter production of 
summer flowers was no greater 
than production by ordinary methods in 
the warmer season. 

Although the “plant pill” has been ap- 
plied successfully in soil, the best medium 
of growth is water, about one quart to 
each plant. Rose cuttings, recently 
rooted and placed in water with the 
proper combination of fertilizing ele- 
ments, doubled in size and presented 
quantities of full-blown flowers, of large 
size, in eighty-five to ninety days. Sweet 
peas grew from seed and blossomed in 
sixty days and less. Dahlias, from seed, 
developed tubers, plants, and blossoms, 
in ninety to one hundred and ten days. 

Hundreds of other experiments, of far 
greater economic importance, were Car- 
ried on with cereal and vegetable crops, 
and with fruit-bearing shrubs and trees. 
Remarkable success has been met with in 
the cereal and vegetable fields. The size 
of asparagus stalks was increased nearly 
100 percent, without impairing tenderness 
or decreasing the number of stalks to the 
hill. Potatoes were increased in size by 
half, without enlarging the plant or 
altering the average number of tubers to 
the hill. Yield of tomato 
fields was increased by 
forty percent, with no 
addition to the size of 
the vines, or the area 
occupied by each. 


HIS crop develop- 
ment was in soil. 
Further experiments, 
during the last summer, 
however, showed de- 
cisively that if the 
food plants were grown 
in water, instead of 
earth, the rate of growth was nearly 
doubled, the size of each vegetable in- 
creased, and many more of each vegetable 
could be grown on the same area. Ex- 
periments with wheat, cotton, tobacco, 
and cabbage showed the same result. 
Cotton was brought to bearing of full 
bolls in ninety days. Wheat grown in 
water with the plant pill made twice the 
growth of the same variety in water with 
the best commercial fertilizer, and more 
than fifty percent greater growth than 
when planted in soil with the plant-pill 
solution. 
From these results, Dr. Gericke and his 
assistants, with the backing of the Uni- 
versity of California, started experiments 
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Some of the largest potatoes ever pro- 
duced, grown with the plant pill in other- 
wise unfertilized fields. Right: A cake of 
the pill material for use on a large scale. 


with tank production of food 
crops, to determine costs of such 
production on a commercial scale. 
It was found that tanks six to 
eight inches deep were best adapted to 
the growing of all vegetables and cereals 
in the solution. At first tanks or trays 
about twenty feet long by five feet wide, 
made of wood and lined with tarred 
paper, were used. The paper was brought 
out and over to form a cover for the tank. 
In this top, small holes were punched 
close together. The seedlings were set out 
in these apertures, with their roots reach- 
ing the water in which had been sus- 
pended a number of the “‘pills.” 

In this manner it was 
learned that 150 to 200 
percent more vegetables 
could be grown in a 


Right: Three “household” 
sizes of the plant pill. From 
left to right they are for 
roses, sweet peas, and dahlias. 


Left to right: Wheat growing in commercial fertilizer; in water; in 
water with plant pills, and in rich earth mixed with pill solution. Above: 
Roses in bloom after growing for two and one half months in tanks. 
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given area than by the present 
method of planting in soil, while 
as has been said, the size and 
rapidity of growth were increaseq 
materially. All root crops, suchas 
carrots, turnips, beets, radishes 
sugar beets, and parsnips, showed 
the same increase in size and 
number. With “head crops,” 
such as cabbage, cauliflower, 
celery, and lettuce, the number of 
plants could not be increased 
materially, but- the rapidity of 
growth and size of each plant 
showed large gain over those 
planted in soil, or in water without 
the composition. 


ONTINUED experi- 
ments along these 
economic lines, however, 
led to the conclusion that 
the shallow concrete tank, 
covered with tarred paper, 
or with heavily galvanized 
wire netting of small 
mesh, over which loosely 
woven burlap is_ laid, 
forms the best medium for 
the commercial produc- 
tion of vegetables and cereals. The 
separate jar, or the paper-lined, wooden 
tank, are considered best for the home or 
commercial growing of flowering plants. 
Going into costs, Dr. Gericke and his 
associates found that an acre of level land 
can be covered with concrete tankage, six 
to eight inches deep, divided into sections 
and laid flat on the surface of the earth, 
for a maximum of $250 in any part of the 
United States, where materials are expen- 
sive and labor costly. In other parts of 
the world, it is believed 
that the same coverage 
can be made at $150 to 
$175 an acre. In tracts 
of five acres or more, 
such as the average 
commercial vegetable 
garden, cost of tank 
construction in this 
country can be reduced 
to about $200 an acre. 
Thus, the tankage to 
cover a five-acre field would cost $1,000, 
or about three times the expenditure 
necessary to place that tract in good con- 
dition for vegetable growing each year. 


UT once the tankage has been con- 
structed, it is a permanent improve- 
ment, with a life of 
about fifty years. No 
cultivation, irrigation, 
thinning, or weeding is 
necessary, beyond fill- 
ing the tank with 
water and placing the 
new composition in it. 
With the rapid growth 
of vegetables and ce- 
reals, as demonstrated 
at the University of 
California, about twice 
as many crops can be 
grown as now. This 
speed of growth tends 
to shut out insect 
pests, as does also the 
separation of plants 
from soil, whence come 
(Continued on page 150) 
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The Bulldog of the 
Insect World 


By E. BADE 


STRANGE 
“insect zoo” 
was estab- 
lished recent- 

ly in England. The 
government experts 
in charge of it spend 
their time caring for 
armies of little six- 
legged soldiers—in- 
sects that prey upon 
other insects destruc- 
tive to growing crops. 
These fighters are being shipped to differ- 
ent parts of the Empire to aid the farmers. 

In California, a similar experiment is 
going on. Dr. Stanley E. Flanders, of the 
University of California, is breeding 
billions of gnat-sized members of the 
wasp family which lay their eggs within 
the larger eggs of other insects, particu- 
larly those of harmful moths. The wasp 
larva, after it hatches, grows within the 
egg, destroying the moth that was to 
emerge. In answer to a rush order, not 
long ago, Dr. Flanders sent 100,000 of the 
microscopic wasp eggs across the conti- 
nent by air mail. They made the journey 
in a small tin can. 

Among the enemies of injurious farm 
pests is the most dauntless battler of the 
insect world, a steel-blue and orange 
bullet on wings called the digger wasp. 
It will attack other insects a dozen times 
its size, and even makes a fearless on- 
slaught upon the tarantula, the great 
venomous spider of the Southwest, there- 
by earning the name of “tarantula 
hawk.” 

This inch-long wasp with threadlike 
waist and orange band is a real friend of 
man, for the chief objects of its attack are 
destructive caterpillars of the cutworm 
variety. J. J. Ward, the English ento- 
mologist, reports that in one section of 
Devonshire, he found thousands of digger 
wasp burrows without discovering a 
single caterpillar in them, indicating that 
the wasps, during the previous year, had 
almost exterminated the caterpillars. 


T IS near the mouth of these burrows 
that the wasp engages in its dramatic 
conflicts. The female digs the burrow and 
does the hunting. On a hot July day, she 
begins work. Nervous, transparent wings 
aquiver, she alights on a dry bank or 
roadside. Digging like a dog with her 
front legs, she grabs up little chunks of 
dirt between her mandibles, then jerks 
her head sidewise to toss the small pel- 





A digger wasp in full flight—a terror to 
insects a dozen times its size. Note the 
threadlike waist and transparent wings. 


lets out of the way. 

Sometimes, it re- 
quires a day to bur- 
row three inches into 
the wellpacked earth 
and hollow out a 
chamber about an 
inch across at the 
bottom. When the 
work is done, the 
wasp searches for a 
stone just the size to 
plug the mouth of the 
hole. She may spend an hour bringing 
and discarding stones before finding one 
that fits. The tunnel plugged, the hunt- 
ress seeks her prey. 

At the sound of. her approach the 
caterpillar struggles to resist the attack. 
It rolls and unrolls itself, throwing its 
body about frantically. But the wasp, 
swooping down like a hawk, straddles her 
victim, grasping it by the neck with her 
mandibles. Rearing high on her legs, she 
lifts the front end of the worm from the 
ground and with strange instinctive 
knowledge of anatomy, curves the end of 
her abdomen down, plunging a poisonous 
stinger between two segments near the 
central nerve cord. Instantly the cater- 
pillar relaxes, paralyzed. The hypodermic 
needle of the stinger punctures half a 
dozen other places to insure that the vic- 
tim will remain alive, though unable to 
move, for a week or more. 


EFORE dragging the caterpillar to 
the burrow, the wasp carefully turns 
it over on its back so that the legs will 
not offer added resistance in. pulling it 
along the ground. At the entrance of the 
tunnel, she lavs an egg on the side of the 
victim, before tugging it underground to 
form a living storehouse of food for the 
larvae. Later, a second caterpillar is 
added to increase the larder. 

The mouth of the tunnel is then filled 
with dirt, which is pounded down by 
means of a stone hammer—a pebble held 
firmly between the mandibles. Some- 
times, a bit of wood is used in place of a 
pebble, and once a wasp was seen ham- 
mering down the soil with the leg of a 
grasshopper. 

Two or three days after the nest is 
sealed, the larva hatches out. It con- 
sumes the caterpillars and then spins a 
pale yellowish cocoon in which it rests 
until the following June, when it emerges 
as a wasp. Every fall, the parents are 
killed by the (Continued on page 152) 
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Swooping down like a hawk, the wasp 


begins her attack on a terrified caterpillar. 
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Astride the victim, she grasps it with her 
mandibles and drives home the stinger. 





vet SE ae 
Imprisoning the victim in her burrow, she 
tamps the soil with a pebble held in her jaws. 





The thread-waisted digger wasp at rest. The 
insect measures about one inch in length. 





Preparing to drag a paralyzed caterpillar 
into the burrow to replenish the family larder. 





The wasp lays her egg on the side of the vic- 
tim. The larva hatches to find a ready meal. 























Fifty Years of Flameless Light 
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This medallion is the off. 
cial insignia of the Golden 
Jubilee commemorating 
the invention of the incan. 
descent lamp by Thomas 
A. Edison fifty years ago. 


The World Pays Tribute to Thomas A. Edison on 
the Golden Anniversary of the Incandescent Lamp, 
Which He First Made to Glow with a Bit of Thread 


OVERNMENTS and _institu- 

tions throughout the world on 

October 21 will pay tribute to 

Thomas Alva Edison, the 

world’s greatest inventor. That 

day marks the fiftieth anniversary of his 

invention of one of man’s most important 

contributions to man—the practical in- 

candescent electric lamp. In celebration 

of Light’s Golden Jubilee, cities through- 

out the land will glow with colorful elec- 

trical displays. Impressive ceremonies 

have been prepared. A special postage 

stamp has been issued by the United 

States Government in honor of the genius 
who turned night into day. 

It was just fifty years ago that the 
Wizard of Menlo Park, working in his 
tiny laboratory in New Jersey, took a bit of 
carbonized cotton thread, and introduced 
it into‘a globe where it glowed brightly for 
forty hours—a light without flame. This 
after many years of experimentation, 
during which he labored unceasingly to- 
ward the solution of a problem which 
many experts of the time considered so 
impracticable as to be classed almost with 
perpetual motion. That problem was the 
production of an electric lamp, econom- 
ical and convenient enough to provide 
illumination in any home, shop, or office. 


FEW years before Edison began 

work on the subject, the carbon arc 
light had been introduced for street light- 
ing. Edison’s experiments early con- 
vinced him that this form of illumination 
would not be workable indoors. He saw 
that the only solution was an incandes- 
cent filament—one capable of high re- 
sistance to electric current, whose light 
might be turned on or off at will. At the 
outset he tried to carbonize paper for the 
filament between charged wires. The 
heat consumed it. Experiments with 
many other substances—even human 
hair—failed likewise. Meanwhile he was 


busy developing a glass bulb in which the 
filament might be made to glow in a near 
vacuum. Night and day he and his as- 
sistants labored in the laboratory, until 
the glowing bit of cotton thread rewarded 
them at last. 


| yA with that first electric lamp, Edi- 
son’s quest for the perfect incandes- 
cent light was by no means ended. For 
many years he experimented with every 
procurable fiber in search of one that 
would resist intense heat. Chance, com- 
bined with the great powers of observa- 
tion and concentration which are among 
his most notable characteristics, assisted 
him in finding the fiber he sought. While 
fanning himself one hot day he observed 
the tough strip of bamboo running around 
the edge of the fan. Within an hour he 
had cut the strip, carbonized it, and intro- 
duced it into lamps. The result was what 
he desired. It gave an excellent light and, 
what was more important, proved satis- 
factorily durable. 

In an effort to find the best kind of 
bamboo for this purpose, Edison insti- 
tuted a world-wide search for all varieties. 

Edison’s development of the incandes- 
cent electric light was accomplished in the 
face of many obstacles, not the least 
of which was ridicule from scientists and 
laymen. “It’s the work of the devil!” 
said some cranks. Scientists laughed, 
affirming that such an application of 
electric current was doomed to failure. 

But Edison never wavered. While 
others talked he worked. He met the 
opposition of arc light and gas companies 
by providing man with a better, safer, 
and more economical means of illumina- 
tion. He went further. He overcame the 
mechanical difficulties which hindered the 
application of his new invention to a 
wider, more general scope. He invented 
a better dynamo than the world had ever 
before known. The central power plant 


then became a possibility that was swiftly 
realized. 

The distribution of power for private 
consumption followed closely on the heels 
of the electric bulb and the dynamo. This 
resulted in the revolutionizing of industry. 
It brought about a new conception of in- 
dustrial operation. It made it possible for 
many large industrial units to be operated 
from a central point, instead of every 
plant having its own engines and boilers. 

Electrified railroads, subways, and 
street railway lines, as they are today, 
were made possible by the genius of 
Edison. And two-thirds of the homes in 
America are indebted to him for the con- 
venience and enjoyment they derive from 
electrical equipment. 


HE age of light is young. After fifty 

years we can only glimpse the pos- 
sibilities of the future electrical age. Every 
year witnesses an appreciable increase in 
the total amount of energy generated. 
Last year the gross revenue from light and 
power totaled more than $2,000,000,000. 
In 1929 more than $700,000,000 of new 
capital will be spent for electrical expan- 
sion in the distributing field alone. 

It is gratifying to the world to know 
that Edison is here to look over this span 
of fifty years and see with his own eyes 
the blessings that his genius has brought 
to mankind. 

Light’s Golden Jubilee will give man- 
kind an opportunity to express its appre- 
ciation of Edison’s gifts and to accord him 
a friendly tribute which will mean more 
now than bronze statues and marble slabs 
fifty years hence. 

While Edison is still alive the youth of 
the world may catch a profoundly human 
inspiration. From him, who was so little 
appreciated in his youth, they may re- 
ceive a practical lesson in success. He is 
a living inspiration—an example of what 
perseverance and industrycan accomplish. 
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Thomas A. Edison—His Life 
Story Told in Pictures 


HE picture at the right no doubt expresses better 

than any words the feelings of millions of Americans 

as the world celebrates the Golden Jubilee of electric 
light. What man would not like to shake the hand of 
Thomas A. Edison and to thank him in person for the 
scores of modern comforts and conveniences his inven- 
tions have made available everywhere? 

The story of Edison always bears retelling. On the 
following pages the drama of his achievements is pre- 
sented in pictures—a fresh reminder of America’s debt 
to this “‘kindly servant.”’ 


William H. Meadow- 
croft, Edison’s right- 
hand man for forty- 
eight years, offers 
his congratulations. 
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Edison’s original drawings for the phonograph, 
invented in 1877. The note in his handwriting 
at left tells of preliminary experiments, and 
concludes—“ There is no doubt that I shall be 
able to store up and reproduce automatically 
at any future time the human voice perfectly.’’ 


The little brick house at Milan, O., where Thomas 
A. Edison was born on February 11, 1847, and 
where he lived until he was seven years old. His 
parents then moved to Port Huron, Mich. In this 
house he had his first schooling from his mother. 


Edison at the age of three and one-half 
years. Townsfolk of Milan called him 
“addied.’’ But early he showed signs of 
genius in boyish experiments in chemistry. 


The beginning of the flameless lamp. 
A contemporary illustrator’s picture 
of Edison experimenting with carbon- 
ized paper in a furnace, during his 
search for a fiber which could be car- 
bonized and used for the high resist- 
ance filament necessary for his lamp. 
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At the age of thirty-two, creator of one 
of the world’s greatest inventions. This 
portrait of Edison was made in 1879, 
at the time he invented the incan- 
descent lamp. Already he had de- 
veloped the phonograph besides 
many telegraph and telephone devices. 


This interesting contemporary print, reproduced from Frank 
Leslie’s Almanac for 1879, shows Edison (standing at right 
with hand behind his back) enjoying the success of one of the 
first public exhibits of the phonograph, in his laboratory at 
Menlo Park, N. J. The machine became a public sensation. 
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Another interesting print representing Edison and his assistants preparing one of 
hie first incandescent lamps for its life test in the Menlo Park laboratory fifty years 


ag?. The first successful lamp was lighted on October 21, 1879, and burned con- The Edison lamp works at Menlo Park in 1880. In this famous 
tinuously for more than forty hours. Edison, standing with hand in pocket, is little frame building Edison tested thousands of substances to 
shown superintending the work of driving the traces of occluded gases from the develop the ideal lamp filament. In the face of ridicule, he gave 
carbonized cotton filament of his lamp with the current from an electric battery. the world a new and better form of light, and, by inventions in 


electrical machinery, he began the revolution of industry. 
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A contemporary picture por- 
traying Edison, the young 
telegrapher, at work on one of 
The first Edison electric railway at Menlo Park in 1880, with 1 f rs oo pM omy 
Charles Batchelor at the throttle. On a trial run the train was ‘4A : - : t made possible the trans- 
ditched at a curve on the one-third-mile track while speeding $n - mission of multiple telegraph 
forty miles an hour. “A beautiful experiment,’’ said Edison. , - messages over a single wire. 


This curious old photograph 
shows Edison in the cab of his 
electric railway locomotive 
developed at Menlo Park in 
1882. Railroad engineers at 
first called his system of 
electric operation impracti- 
cable. Yet today the same basic 
principle is employed, with, 
of course, many elaborations, 
by great American railroads. 





Eighteen years ago this 30,000 horsepower turbo- 
generator of the New York Edison Company was the 
world’s largest. The newest will develop 210,000. 


At right: Interior of first Edison cen- t % 

tral lighting station in New York City, ' 

1882. From a contemporary print. / 7% 

a 

The inventor as he appeared about 
twenty-five years ago, in his chemical 
laboratory at Orange, N. J. Edison 
has more than a thousand patents to 
his credit in America. At one time 
he had under experiment no less 
than forty-five different inventions. 


Telling one of his visitors about the invention of the 

Phonograph. In the foreground may be seen an example 

of his first type of talking machine, in which sound was Of late years Edison has welcomed many distinguished visitors to his summer home at Fort 
recorded on a soft sheet of tinfoil fastened around a metal Myers, Fla. When this photograph was taken, about ten years ago, his guests were Henry 
cylinder. These early machines, on one of which Edison’s = Ford, holding the saw at the right, and the late John Burroughs, famous naturalist (at left). 
was the first recorded voice, were operated by hand. At Fort Myers Edison has conducted experiments to manufacture rubber from weeds. 
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Since Edison made the — 
first crude phonograph 
“talk back” to him in 
1877, he has never 
ceased working to im- 
prove it. This photo- 
graph of about 1902 
shows him directing ex- 
periments in piano re- 
production in his labora- 
tory at Orange, N. J. 
Note the very long horn 
which leads to the sound- 
ing board of the piano. 


In the years preceding 
Luther Burbank’s death 
in 1326, the plant wizard 
and Edison were great 
friends. Here they are 
in the garden of the 
former’s home at Santa 
Rosa, Calif., in 1915. 
From Burbank Edison 
received many very use- 
ful suggestions for his ex- 
periments with rubber- 
producing vegetation. 


Edison and his famous “Insomnia Squad’’ dining in the laboratory at 
Orange, N. J., during their feverish experiments to perfect Edison's 
diamond disk phonograph in 1910. For nearly six weeks these men 
worked day and night, without leaving the laboratory—a feat of remark- 
able physical endurance. The inventor is seated at the extreme right. 


Edison standing beside the Bailey electric auto 
of 1912, operated by the Edison Storage battery. 
In an endurance test it ran for 1,000 miles without 
trouble. Today the long-life battery which he 
invented in 1898 is used not only for vehicles but 
for rural and railway lighting systems as well. 
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Edison at the age of sixty-five, in his chemical 
laboratory at Orange, N. J. His immense interest 
in chemistry began when, a boy of eleven, he rigged 
up a laboratory in the cellar of his home. Later he 
worked as a railway newsboy in Michigan to earn 
money to purchase materials for his experiments. 

















The storage battery 
street car which Edison 
developed about 
twenty years ago for 
places where trolley 
cars could not be used. 
Above is an interior 
view, showing the bat- 
teries under the seats. 
At the left Edison is 
shown trying his hand 
at the motorman’s job 
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Edison standing beside one of his early electric dynamos of the 

bi-polar type. Up to the early nineties of the last century genera- Edison always has made it a point to 
tors of this kind were used for isoleted lighting plants and for the be on the job with his men—and on 
first central distributing stations. The development by Edison of time. Above he is seen punching the 
the dynamo and of systems o1 centralized distribution of current time clock in his Orange plant. His 


has brought about revolutionary sweeping changes in industry. vast capacity for work is clearly evi- 
denced by the time slips at the right 

















Edison with his son Charles, 

photographed about twenty-five 

years ago. As President of Thomas ' . ree ‘ip. ~ ’ 

A. Edison Industries, Cherles Ed- >. : ‘ The inventor at his little table in the chem- 

ison today directs the extensive ; - ical laboratory at Orange, examining re- 
ports of experiments. This striking pic- 


enterprises created by his father, / i 
Sleiice the ices baneeen . “ ture of him at work was taken about 1903. 


Distributing Company, Edison 

Storage Battery Company, Edison 

Portland Cement Company, and J : 

Wis. Cabinet and Panel Company. | At the left is the cot in Edison’s 
library at Orange where the inventor 
has snatched his brief hours of rest 
for the last twenty-five years or 
more. His enormous achievements 
have been: made possible not only by 
his ability in original thinking, but 
by a rugged physical constitution 
which has enabled him to continue 
his studies and experiments both day 
and night with a minimum of sleep. 
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Busy at a work bench in his Orange 
laboratory, about 1902. Men whohave 
worked with Edison say they never 
have seen him discouraged—even 
when days of drudgery and repeated 
experiment have met only failure. 


One of the few times when Ed- 
ison was caught napping. The 
photographer found him enjoy- 
ing an outdoor siesta on a camp 
cot during a vacation in Canada. 


A model of the poured concrete house proposed by Edison in 
1909. Owning a large plant for grinding and preparing cement, 
his scheme was to extend the concrete industry by making houses 
poured into iron frames. A full-sized house was never completed. 





Pitching the first ball for an Edison Works baseball game at 
Orange. Though he never found time to engage in sports 
himself, Edison always was a great rooter for the home team. 
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Governments and universities 
of many nations have conferred 
high honors on Edison. Here 
he is with Dean Andrew Flem- 
ing West of the Princeton 
University Graduate School, 
after having received an hon- 
orary degree of Doctor of Laws. 


Out of Edison’s invention of the phono- 
graph grew the dictating machine, 
which has become a necessity in many 
large business offices. This picture, taken 
in 1921, shows the inventor speaking 
into the Ediphone in his library. 


The letter reproduced at the left 
was in reply to one from Gen. 
John J. Carty, telephone pioneer 
Vice-President of the American 
Telephone and Telegraph Co., ask- 
ing what words were first repro- 
duced by the originel phonograph. 
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Among the recent applications 
of Edison’s storage battery 
have been its uses for miners’ 
lamps and mine locomotives. 
This photo of 1928 shows 
the inventor examining an 
improved electric safety lamp. 





The Edison of nearly thirty years ago, 
at work with a microscope. At about 
this time he spent most of his hours in 
the chemical laboratory, working out 
improvements in his storage battery 
for uses in transportation and lighting. 





When two of the world’s greatest 
electrical geniuses put their heads 
together. Edison and the late Dr. 
Charles P. Steinmetz of the General 
Electric Company discussing new 
apparatus in the office of the lat- 
ter at Schenectady, N. Y., in 1922. 


eReRr EC 


As a young man Edison made his start 
in life as a telegraph operator, back in 
the 1860’s. After sixty odd years he can 
still send a message in Morse code, as he 
proved when this photo was taken. 


Of late years Edison has tested hundreds 
of different kinds of latex-producing 
plants in his seatch for an economical 
substitute for rubber. Here he is making 
notes on one of his experiments. 


1S ENP ER TIEN AY ser OE en 


Never too old to learn. Edison, at the age of eighty-one, taking a 

lesson in rubber production from Harvey S. Firestone, noted tire 

manufacturer. Firestone (at right) and an assistant are demonstrat- Obverse of medal, bearing the jn- 
ing to the inventor how rubber trees are cut for the latex to flow. scription: “He illuminated the 
This photograph was taken at Fort Myers, Fla., last year. path of progress by his inventions.”’ 


The face of the Congressional 
medal presented to Edison early 
this year to recognize his services. 
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Drawn especially for Poputar Science Monta y by B. J. Rosenmeyer 


MERLIN HALL AYLESWORTH, Showman of Radio 


S PRESIDENT of the National Broadcasting Company, this minister’s son has 
transformed broadcasting from a more or less haphazard novelty show into 
America’s newest “big industry.” In less than three years he has woven sixty 

scattered radio stations into a nation-wide network of entertainment, news, and 
education, building a system which can carry a single program to fifty million listeners. 
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Feeding 13,000,000 Radio Sete 


The Head of a Nation-Wide Broadcasting Chain Tells 
How He Delivers Entertainment and News to a 


Vast Audience of Fifty Million People 


By FRANK PARKER STOCKBRIDGE 


N LESS than three years radio broad- 
casting has grown from a kind of 
hit-or-miss novelty show to almost 
a domestic necessity ; from a scatter- 
ing of small, independent, and often 

irresponsible enterprises to the newest of 
the nation’s ‘“‘big businesses.””’ The days 
of “fishing around” to pick something 
out of-the air besides amateur night pro- 
grams have swiftly vanished. Instead, 
the owner of the average radio 
set, in almost any remote dis- 


nating the element of distance, we have 
made it possible for anybody, anywhere, 
with any type of good radio receiver, to 
hear the best features on the air. Pre- 
viously, only a few independent stations 
could afford to broadcast such features 
and only a fraction of the radio audience 
could hope to pick them up. 

“We have changed all this by connect- 
ing some sixty stations, all over the 


York, through the control room of 
WEAF, and back over the wires to the 
Los Angeles station and to all other 
stations in the chain. It had traveled 
6,000 miles by special wire before being 
broadcast to the people who lived almost 
next door to the field where the game was 
played. 
“But, why wires?” I asked. “Why not 
increase the power of your best station and 
reach the other fifty-nine by ra- 
dio, having them rebroadcast on 





trict of the nation, can readily 
bring in the finest broadcast 
programs of entertainment, 
news, and education. He can 
hear, across the continent, the 
inauguration of a president, a 
symphony concert, a cham- 
pionship football game, or news 
of the latest ocean flight. The | 
best in radio is at his finger tips. 

All this has been brought 
about by system—by ‘skillfully 
gathering the loose ends of 
broadcasting and tying them 
into a scientific, orderly business 
of serving the public. 

The secret is chain broad- 
casting. 

The otner day, I talked with 
an earnest young business man 
whose vision and leadership 





HE best in radio for every- 
body, everywhere —it is an 
And 
it becomes doubly impressive as 
Mr. Aylesworth, in this interview, 
traces the businesslike, scientific 
system by which nation-wide broad- 
casting has been developed. What 
he says will make you appreciate 
more than ever what your radio 
set brings to you.—The Editor. 


immense achievement. 


their individual wave lengths?” 

“Try and do it,” was his 
answer. “In the present state 
of the radio art, it cannot be 
done. Part of the program 
would get through. Part would 
be lost by fading, static, and in- 
terference. Because atmospheric 
disturbances and _ interference 
do not affect wires, we pay the 
American Telephone and Tele- 
graph Company $2,000,000 a 
year to keep our stations con- 
nected. Some day engineers 
may show us how to get reliable 
communication between sta- 
tions by radio, and we are 
experimenting in that direction.” 

Only one station, -WEAF, is 
owned by the National Broad- 
casting Company. It operates 








have done much to forge the 

links in the radio chain. He is 

Merlin Hall Aylesworth, the forty-two- 
year-old head of the National Broad- 
casting Company. In his Fifth Avenue 
office, in New York City, he explained 
to me the inner workings of the system 
which connects sixty broadcasting sta- 
tions by wire, sixteen hours a day, every 
day in the year, and which carries the 
best radio talent to 50,000,000 persons or 
more in every part of the country. 


HAIN broadcasting was an experi- 

ment when Aylesworth tackled it 
early in 1927. Under his direction it has 
answered, among other things, a question 
that puzzled all concerned in the days 
when listeners fiddled with cat whiskers 
and crystals on homemade sets: “Who 
is going to pay for programs?” 


England solved the problem by im-° 


posing a government tax on receiving 
sets and using the money to run govern- 
ment-operated stations. In America, 


however, chain programs, paid for by ad- 
vertisers and radio manufacturers, form 
a large part of broadcast entertainment. 

“Briefly, what we have done by chain 
broadcasting,” Mr. Aylesworth told me, 

‘is to bring the best programs of New York 
Stations within reach of all. 


By elimi- 











country, with leased telephone wires. 
The program offered by any one of them 
can be broadcast simultaneously by them 
all. Almost every part of the United 
States is within easy pick-up distance of 
one or other of these associated stations.” 
Though the average time of the chain 
programs is only three and a quarter 
hours a day per station, the telephone 
company receives pay for the wire hook- 
up for sixteen hours every day in the 
year. Some stations broadcast all the 
chain programs; some use hardly any of 
them; all broadcast purely local features 
at times. But the special wires of the 
nation-wide hook-up must be kept open 
at all times in readiness to give the whole 
country unusual features or news. 


HESE wires, Mr. Aylesworth ex- 

plained, run in pairs from WEAF, the 
principal station of the National Broad- 
casting Company, to every other station 
in the chain. For instance, one circuit 
directly connects Los Angeles, Calif., with 
WEAF. Last season, a football game 
played at Los Angeles was broadcast over 
the chain. Though the Los Angeles station 
was only a mile from the football field, 
the report was telephoned direct to New 








one other, WJZ. All associated 

broadcasting studios throughout 
the country are connected with these key 
stations in chains known as the Red Net- 
work, the Blue Network, the Pacific 
Coast Network, and in five smaller 
groups, independently owned and operated. 
They can take the chain programs or not, 
as they choose. 


VERY associated station that broad- 
casts a sponsored program for which 
an advertiser is paying receives fifty 
dollars an hour. If all the stations take 
a sponsored program, the advertiser must 
pay the price of nation-wide publicity. 
This means $9,230 an hour with the Red 
Network of forty-two cities connected 
with WEAF, or $7,960 an hour with the 
Blue Network of thirty-three cities con- 
nected with WJZ. 

In such programs, Mr. Aylesworth ex- 
plained, there is only perhaps one percent 
of direct advertising and not more than 
twenty percent even of indirect advertis- 
ing. The programs put on for advertisers 
are almost entirely entertainment. 

“Do you ever censor programs as they 
are being broadcast, switching off con- 
nections when a speaker says something 
disagreeable?”’ I asked. “‘ You have been 
accused of that.’’ (Continued on page 153) 
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EHIND asomewhat pon- 
derous name lies a new 
chemical science—one 

which opens a field of revolu- 
tionary importance, yet also 
explains in astonishing ways 
some of the most familiar 
facts in the world. In this 
article one of the first Amer- 
ican investigators in the field 
of colloid chemistry tells how 
it is answering such riddles 
as why postage stamps stick, 
why jelly jells, and a host of 
others.—The Editor. 





r WO chemists of the 
United States De- 
partment of Agri- 
culture were testing 
recently some recipes 
for chocolate cake. A few of 
the cakes came out a deep, 
rich brown, like old-fash- 
ioned chocolate jumbles. 
Others turned out a dull, 
brownish gray. The choco- 
late was the same, the flour 
was the same, milk and other 
ingredients were not notably 
different. What caused 
the differences in color? 
The answer, experi- 
ments showed, was col- 
loid chemistry. 

Thousands of elderly 
persons all over the world find themselves 
slowly going blind. Doctors call the 
trouble cataract; a slow clouding of the 
lenses of the eyes. What causes cataract? 
Dr. Jacques Mawas, in his recent book 
on eye diseases, blames it on improper 
colloid chemistry. 

Last winter the United States Post 
Office Department asked the Bureau of 
Standards to investigate complaints that 
postage stamps were not sticking properly 
to envelopes in the mails. The investiga- 
tion exonerated the stamps and 
blamed the trouble on en- 
velopes and careless stamping. 
How were these investigations 
made? Again, methods and 
principles were those of colloid 
chemistry. 


LITTLE past midnight on 
the morning of March 13, 
1928, the St. Francis Dam, a 
storage reservoir of the water 
system of the city of Los 
Angeles, collapsed, carrying 
scores of sleeping ranchers to 
their deaths in one of the great 
disasters of the century. Why 
did the dam fail? Geologists 
blame it on facts of colloid 
chemistry. 
In the laboratories of great 
flour mills experts use the 
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Kiveryday Wonders in 
Colloid Chemistry 


By E. E. FREE 























How a mop leaves a colloidal film of floor oil for a 
smooth covering over the fibers of rough wood. 


methods of colloid chemistry to test the 
quality of flour. Manufacturers of drugs 
use colloid chemistry to make forms of 
gold, silver, arsenic, and other poisons 
which are safe for use in medicine. 

Every housewife who beats up a salad 
dressing, every man who shaves, every 
person who uses soap to help wash away 
dirt, is employing colloid chemistry. A 
distinguished American chemist remarked 
recently that the age of synthetic chem- 
istry is almost over. To replace it, he 


Dr. Daniel T. MacDougal of the Carnegie Institution measuring 
growth of a tree. He finds that colloidal reactions control the growth. 


Quil colloids have important electric as 
well as mechanical properties. The photo 
above shows how electric properties are 
tested for insulation in the laboratory. 


continued, will be the age of colloid 
chemistry. 

This revolution is happening so grad- 
ually that most people have scarcely 
noticed it. Courses in colloid chemistry 
are given in a few universities. There are 
mentions of the new science now and 
then in the newspapers. But for most 
people it is merely a mysterious new 
name. 


CTUALLY, it is more like a new 
understanding. Facts about colloids 
are as old as mankind; older, in fact, for 
all living matter is made of colloids. 
Colloids mean things like glue; for glue, 
in Greek, was “colla.”” That was the 
only way that colloids could be named 
when they first attracted scientific atten- 
tion, for nobody then had any idea of 
their real character. All that anybody 
could say was that typical 
ones among them were sticky, 
formless things like glue or 
white of egg or chewing gum; 
things quite different from 
clear, crystalline substances 
like diamond or rock crystal or 
sugar. Colloid chemistry grew 
up as the chemistry of glue- 
like things, just as sugar 
chemistry deals with the reac- 
tion of sugars, or metallurgy 
is the chemistry of metals. It 
has its synthetic phases and 
its analytic ones. Some col- 
loids can be made synthetically 
just as some sugars can. Some- 
times colloids need to be tested, 
as analysts assay metals. 
Nowadays it is known that 
all colloids have significant 
family resemblances in internal 
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Laboratory tests, as pictured here, reveal that colloidal substances in flour and 
dough control the raising, the baking, and the fine quality of bread and cake. 


structure, just as all the higher animals 
have similar skeletons, or all wood is 
made up of fibers. The discovery of these 
internal likenesses is one reason why 
colloid science has grown so rapidly. As 


' Jong as ten thousand years ago potters 


knew how to shape lumps of clay into 
pots and dishes; now called a colloid 
chemical art. In the days of Julius 
Caesar wine makers knew how to clarify 
their wines with clean white clay, another 
application of colloid chemistry. These 
arts had been learned accidentally. 
Nobody really understood them; so they 
could not be improved. 


HE key to understanding was made 

of gold. Fifty years ago John Tyndall, 

the same British physicist whose lectures 
on popular science made him both rich 
and famous, used to show his audiences 
an experiment still called the ‘Tyndall 
Effect.” A powerful beam of light is sent 
through what seems to be clear water. 
Instantly the beam becomes luminous, 
as though the water in its path were on 
fire. A similar effect is seen when the 
powerful light beam of a magic lantern 
or a motion picture projector passes 
through the air in a dusty or smoky room. 
Nobody understood this effect until a 
German chemist, Professor Richard Zsig- 
mondy, began working, about thirty years 
ago, with solutions of pure gold. If gold 
leaf is reduced to a sufficiently fine 
powder and that powder suspended in 
water, the result is merely a temporary 
gold suspension like a stirred-up mixture 


With microscopic knives in this laboratory apparatus scientists dissect 
single cells so that they may prove the colloidal nature of living matter. 
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of water and sand. 
In a moment or two io aad aa 
the flakes of yellow yigitte grounds 
metal settle out on (left) clump to- 
the bottom, leaving gether (right) and 
the water clear. ‘ttle to bottom. 
Flakes of pounded 

gold are known to have been suspended 
in just this way in one or two of the rare 
and curious liquors manufactured by 
medieval monks. But if metallic gold is 
first dissolved in acid and that solution 
mixed with water, the gold never settles 
out. Thus is made, for example, the 
slightly yellowish solution of gold chloride 
which photographers once used to make 
gold-toned prints. The chief difference 
between this and the suspension of golden 
flakes is in the sizes of the particles. In 
the ancient gold-flecked liquors the 
particles were large enough to be seen 
individually and to settle out quickly. 
In the photographer’s solution the gold 
particles are so tiny that they are in- 


How colloidal egg 



















Delicate gages on a pene- 
trating needle of this in- 
strument test the stiffness 
of jelly, which is a colloidal 
property important both 
in foodstuffs and in the 
protoplasm of living cells. 
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visible and never settle. Many of them 
are single gold atoms. 


ROFESSOR ZSIGMONDY knew, 

however, that it is possible to make 
remarkable solutions of gold which are 
not like the usual ones in acid or like the 
gold-flecked suspensions. Some of these 
are pink or crimson in color; others are a 
clear sky blue. 
To find out what these beautiful gold 
solutions really were, Pro- 
fessor Zsigmondy and an 


C associate, Dr. H. Sieden- 
topf, invented the ultra- 
) microscope, one of the most 
useful instruments of mod- 


ern science. With it Pro- 
fessor Zsigmondy explained 
not merely red and blue 
gold, but the fundamental 
secret of colloid chemistry, 
for it was discovered that 
these colored solu- 
tions were really 
colloids. 

O nce learned, 
the secret proved 
as simple as the 
greater secrets of 
Nature usually 
are. It is merely a 
matter of the sizes 
of particles. Large 
gold particles the size of sand grains are 
yellow and immediately settle out of 
water. Very small gold particles about 
the size of atoms are invisible and stay in 
solution forever. Between these two 
classes there is an intermediate group of 
particles larger than atoms but not so 
large as the grains of golden sand. 


HESE medium-sized particles, like a 
race intermediate between giants and 
dwarfs, make the-colloids. The smallest 
gold ones, just a little larger than atoms, 
color the water rose pink. Particles a 
little larger create the crimson gold solu- 
tions. A trifle larger still, they show a 
violet tinge. The largest of all, not much 
smaller than visible gold flakes, produce 
the blue gold solutions, like the blue of 
the sky. 
Nowadays this knowledge of gold col- 
loids is put to practical use in making 
ruby glass, some of the best 
grades of which owe their 
brilliant red and purple tints 
to the presence of myriads of 
tiny particles of colloidal gold, 
scattered through the glass. 
These colloidal particles are 
too small to be seen under any 
modern microscope. Even the 
ultramicroscope does not dis- 
close them directly. What it 
does do is to illuminate a tiny slice 
of the colloidal solution with a very 
intense beam of light, much as in 
Tyndall’s experiment with the 
beam of light made visible in water. 
This illuminated slice of the solu- 
tion is then viewed from above 
through high-power microscopic lenses. 
The eye then sees a marvelous spectacle 
of moving, interlacing points of light, like 
a million dancing fireflies. These are the 
colloidal particles, themselves too small 
to be seen but each of which reflects its 
tiny visible light ray. 
The unending dance of the particles 
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is an example of the Zi 


famous “Brownian 
Movement” first seen a 


century ago by the CO 
Scotch physician, Dr. f oF 
Robert Brown, who Pf 


noticed the similar mo- 
tions of visible dust 
particles in liquids un- 
der his microscope. Dr. 
Brown’s visible particles 
merely slid around se- 
dately like slowly-re- 
volving waltzers. Their 
size keeps them sluggish. 
The tinier particles of 
the colloidal solutions = 
dash madly in every di- 
rection, seemingly yards 
at a time, like the violent 
acrobatics of a Russian 
ballet. What causes all the motions is 
now known to be a bombardment by the 
continual quivering of the atoms and 


molecules of the liquid. 

( NE service of this beautiful ultra- 
microscopic dance is to give a clue 

to an important property of 
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The ultramicroscope, chief instrument for the study of colloids. It reveals colloidal 
particles, which are too small to be seen individually, as dancing points of light. 


flocculation of colloids. In the cake it 
keeps the fine powder of the chocolate in 
separate particles, which makes it most 
effective in producing the brown color. 
With too little soda the acids of the milk 
or other ingredients flocculate the choc- 
olate particles, damaging the color. 
Smokes and fogs are 
other colloids to which 





nearly all colloids—provid- 
ing, incidentally, an explana- 
tion of why egg clears grounds 
out of coffee. 

Under the ultramicroscope 
the colloidal particles may be 
seen to die as well as dance. 
The dancing light 
specks of colloidal 
gold can be killed 
by allowing a tiny 
trace ot acid to dif- 
fuse into the drop- 
let of solution under 
the ultramicroscope. 
The dance comes in- 
stantly to a tragic 
end. The tiny par- 
ticles rush together 
into clumps; too 
large for dancing, 
like ballroom guests 
in sudden panic. 
From a test tube full 
of the colloidal gold 
solution thus treated with acid, the 
color vanishes. Presently a trace of 
dusty, brown powder collects on the 
bottom. That is the once-colloidal 
gold. 


VHIS clumping of colloidal par- 

ticles is what is called “ floccula- 
tion,” and is what happens to the 
egg in coffee. Both the white and 
the yolk of an egg are colloidal ma- 
terials. Dumped into hot coffee, the 
egg colloid flocculates. The larger 
clumps and flocks thus formed 
rapidly settle. As they do so they 
sweep down to the bottom of the 
coffee pot the powdered coffee 
grounds which were not heavy 
enough to settle by themselves. 

Avoidance of this flocculation is 
the explanation of the rich brown 
chocolate cakes studied by two 
chemists of the Department of 
Agriculture, Miss Emily Grewe and 
Dr. E. O. Whittier. The ingredient 
found to produce these deepest 
browns was baking soda. ‘This 
chemical is known to oppose the 



























How colloids in shaving soap form a 
smooth film over the skin, so that the 
razor slips along without catching. 


Testing the adhesiveness of postage 
stamps with special apparatus in the 
Bureau of Standards 


these facts of flocculation 
apply. They are solid or 
liquid particles scattered in 
a medium which happens to 
be gaseous instead of liquid. 
Otherwise they act just as 
the colloidal solutions of 
gold particles. The Brown- 
ian Movement may be seen 
beautifully in a wisp of 
cigar smoke under the 
lenses of an _ ultramicro- 
scope. Fog or smoke can 
be flocculated and made to 
vanish just as the egg 
colloids are flocculated in 
the coffee. This possibility, 
in fact, offers what is 
probably the best line of 
attack on the problem of 
dispersing fog, now so im- 
portant to aviation. Even 


laboratory. 


How colloidal gum of a postage stamp 
fills up the unevenness of a paper 
envelope to make the stamp stick. 
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the blue color of the 
noonday sky and its 
frequent red color at 
sunset are colloidal phe. 
nomena due to the ac. 
tion of tiny floating par- 

/ ticles on sunlight, just as 
? the particles of colloidal 
gold act on light rays to 
make those colloids req 
or blue. 


UNIT FOR 










OLLOIDS possess, of 

course, Many other 
unusual properties. One 
of these, for example, is 
an enormous spread of 
surface, for an ounce of 
gold in the form of 
colloidal particles has 
millions of times more 
gold surface than the same amount of 
gold in the form of gold leaf or of a gold 
coin. 

This multiplication of surface is highly 
important in the chemistry of the process 
called catalysis, by which new reactions 
are worked and new compounds made 
by the mere presence of the catalyst. 
Colloids are among the best known 
catalysts; but this is too long a story to 
be more than mentioned here. 


CARBON MOUNTS 
WHICH SLIDE ON 
VERTICAL AND 
HORIZONTAL. TRACKS 
CONTROLLED By 
CLOCK FEED 


NE great group of colloids familiar to 

every housewife includes all kinds of 
salad dressings and jellies. The particles 
that float in air to make a smoke-colloid 
or in water to make colloidal gold are 
solid ones. It is just as possible to make 
liquid particles float as colloids; liquid 
vinegar, for example, beaten up in olive 
oil to make a salad dressing. Milk and 
cream are other similar mixtures, for 
these fluids consist, the ultramicroscope 
shows, of tiny liquid particles of fat and 
oil scattered through a watery fluid. 
Making butter is no more than flocculat- 
ing this milk colloid so that some of the 
fat particles stick together to form the 
butter while the watery liquid is left to 
make the whey. 

A housewife who makes salad dressing 
has just the opposite intention from the 
butter maker. She wants to keep the 
dressing from flocculating. If it does 
flocculate accidentally she says that it 
“breaks” or separates; the oil into one 
layer, the vinegary water into another. 
Chemists now know several harmless 
materials which may be added to oily and 
watery mixtures to prevent this colloidal 
flocculation, so that salad dressings will 
last longer and will stand more warming 
or handling than they used to do. 

Jellies add another com- 
plexity to the picture, for 
most of these contain tiny, 
liquid, colloidal globules 
that can shrink or swell 
individually while they are 
suspended in 
the solution. If 
a human being 
could pass him- 
self through 
some kind of 
mech anical 
ultramicro- 
scope, come out 
the size of an 

(Continued on 

page 164) 
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ENEATH the 157-foot wingspread of the biggest airplane ever built—the 
giant “flying yacht” just completed by Dr. Claude Dornier in Germany 
, of —could be hidden a pair of Uncle Sam’s greatest bombers. Construction crew's 
her of the new German monster, pictured on this page, required more than two QUARTERS 
ne years, and was one of the greatest engineering feats in aviation ag 
, is history. In her first trial flight with twenty-five persons aboard, the ELECTRIC GALLEY WING TO pew nn of 
of plane rose from Lake Constance, Switzerland, easily lifting her  >VPPLIES StiIP's OF MOTOR “GONDOLA” 
of fifty-five-ton loaded weight after a run of only: twenty-eight sec- ERMITS REPAIRS | 
of onds, and flew at 131 miles an hour. She is designed to carry 75-FOOT IN FLIGHT 
-_ 100 passengers on short cruises, besides a crew of sixteen. PASSAGEWAY LEADS 
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yacht. This drawing is broken away 
yy to show the interior with its spacious 
es accommodations. Three decks are 
II provided for the control rooms, 
passenger accommodations, and fuel 
re and storage compartments. This is 
In : the first airplane to have a captain 
If and a chief engineer. As on an 
1g ocean liner, the pilot’s only job 
is to steer. The small drawing at 
n- 5 the upper right shows how the 
h 4 engines may be repaired in flight. 
of Mechanics crawl through wing 
1 tunnels to replace small parts. 
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The new Dornier plane, 230 feet long and 33 feet high, just before launching at Lake Constance. It weighs 
almost four times as much as the largest plane previously built, yet can carry as much weight again in useful load. 
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“HE Pennsylvania, 
largest commercial 
vessel ever built at 
an American ship- 
yard, was launched 

recently at Newport News, 
Va. This 34,000-ton turbo- 
electric liner of the Panama- 
Pacific Line will make fort- 
nightly runs between New 
York and California by way 
of the Panama Canal. 

The new vessel is only one 
of a bumper crop of sea giants 
taking to the water this year. 
The record-breaking German 
liner Bremen is described 
elsewhere in this issue. In 
England, the Britannic, 
largest motorship ever 
launched in that country, has 
just been completed. It has 
a length of 600 feet, fifteen 
feet shorter than the Penn- 
sylvania. It will be put into 
service between England and 
America and used for winter 
cruises in the Mediterranean. 

At the same time, the 
British Cunard Line an- 
nounces plans for two 1,000- 
foot liners, vessels which, if 
placed on end beside the 
Woolworth Building, would tower 208 
feet above it. These ships will exceed 
in length the world’s largest liners, the 
British Majestic and the American Levi- 
athan, by nearly 100 feet. 

Although the Britannic is propelled by 
Diesel motors instead of electricity, 
enough electric current is generated and 
used on board to supply a town of 30,000 
inhabitants. It performsa variety of tasks, 
such as cleaning silver, peeling potatoes, 
manufacturing ice cream and printing 
menus. In its elaborate equipment, the 
vessel is said to contain thirteen_miles of 
pipes and 200 miles of wire. About 
3,000,000 rivets were used in its construc- 
tion. The weight of these alone would 
equal that of half a dozen average loco- 
motives. 


Quakes Recorded by Light 


HE record of the changing surface of 

the earth is being kept by a new type 
of seismograph, installed at Harvard and 
Fordham Universities, which writes with 
a finger of light instead of a pen. 

The older instruments, in which the 
tremors of the ground moved a paper 
under a pen, thus recording the strength 
of the earthquake, were sluggish in ac- 
tion. But light is without friction, and 
the slightest shiver of the earth’s crust 
is traced by the new mechanism, giving 
increased accuracy to scientific records. 
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The 34,000-ton turbo-electric liner Pennsylvania, largest commercial 
vessel ever built in America, a moment before sliding down the ways. 
She will sail between New York and California via the Panama Canal. 


A Russian, Prince Galitzin, is the in- 
ventor of the improved seismographs. 
One of them, installed in a dark, vault- 
like room twenty feet below ground at 
Fordham University, New York City, 
is so sensitive that a cigarette smoked in 
the same room will alter the temperature 
sufficiently to affect its operation. 

The instrument is bolted to a concrete 
pier that extends down to bedrock and 
is entirely separated from the rest of the 
building. When the bedrock trembles, 
twin pendulums on the seismograph swing 
coils through a magnetic field, generating 
electricity, the amount depending upon 
the length of the swing. A sensitive elec- 
tric instrument, to which the current is 
carried, operates a movable mirror, tilting 
it back and forth in proportion to the 
strength of the incoming current. 

A beam of light, directed to the mirror, 
is reflectéd to a sheet of photographic 
paper slowly turning ona drum. If the 
mirror is still, the line made by the light 
beam is straight. But when the mirror 
moves, the line wavers; the height of the 


waves show tne violence of the tremors. 


The lamp throwing the beam winks at the 
end of every minute for three seconds, 
leaving tiny gaps in the record. Thus, 
after the photographic paper is developed, 
the exact time and duration and intensity 
of a quake can be determined. 

With such instruments, science will be 
able to trace baby vibrations, tremors not 
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classed as earthquakes. In 
India, a similar apparatus is 
said to have recorded storms 
at sea through the delicate 
vibrations caused by waves 
pounding on a shore a thou- 
sand miles away. 


Guarding Buildings 
from Decay 


HEMISTS of the British 
Government recently ad- 
vised owners to wash the 
faces of stone buildings oc- 
casionally with hot water and 
soap to protect them from 
the action of stone-eating 
acids in the air. 

Erosion of stone buildings 
is especially rapid in large 
and smoky cities and in 
countries of frequent fogs, 
such as England. A discovery 
of effective preventive meas- 
ures will mean an annual sav- 
ing of millions of dollars. 

Carbon dioxide, always 
present in the air, is one of 
the gases that combines with 
building materials to form 
acid destructive to stone and 
mortar. But the chief menace 
comes from coal smoke, es- 
pecially smoke from soft coal. 

Smoke consists largely of tiny particles 
of carbon which are not burned by the 
fire and are thrown into the air. When the 
fuel is soft and easily broken up a greater 
number of the carbon particles are carried 
up the chimney before they have time to 
catch fire. This is the reason soft coal 
smoke is denser than the smoke produced 
by hard coal. 

In smoky air there is either sulphuric 
acid or the gases that will combine with 
rain water to form it. This is known from 
tests of rain water made at various places. 
In New York City, for instance, experi- 
ments have shown that the equivalent of 
a thousand tons of concentrated sulphuric 
acid falls on the roofs and streets of that 
city every six months. This is sufficient 
to eat up forty carloads of iron roofing, 
it has been estimated. Its effect upon 
stone over a period of years can readily 
be imagined. 


N THE industrial city of Leeds, Eng- 

land, the precipitation of this acid is 
even greater. It has been calculated that 
rain and dust during a single year bring 
down seven tons of sulphuric acid for 
each square mile of the city. 

Smoke in the air also increases fog in 
seaport cities, and fog hastens the action 
of stone decay. Fog, like rain, is produced 
by drops.of water forming about a central 
nucleus, such as a smoke or dust particle, 
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put in fog the drops are extremely small, 
often no larger than one twenty-five- 
thousandth of an inch in diameter. Some- 
times, it is said, there may be scarcely 
more than a gallon of water in a cubic 


mile of fog. 


An Arctic Walrus Hunt 


CHASE that may take explorers of 

Chicago’s Field Museum of Natural 
History as far north as Wrangell Island, 
in the Arctic Sea, has as its goal a few fine 
specimens of walrus. Under the leader- 
ship of Bruce Thorne of Chicago and 
George Coe Graves II of New York, the 
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Farming for Chemicals 


IARMS of the future will be devoted 

to producing chemicals instead of 
fruits, grains, and vegetables; they will 
raise the raw products for the chemist’s 
laboratory to convert into table foods, 
and yields will be spoken of in terms of 
carbohydrates, acids, and chemical com- 
pounds instead of so many bushels of 
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valuable ethyl alcohol. And from “‘bag- 
asse,”’ the cellulose pulp left after sugar 
cane is run through the rollers, more than 
200,000 square feet of insulating board 
was made last year. 

Formerly, citrus growers of California 
paid a dollar a ton to get rid of the waste 
products of their oranges and lemons. 
Now, these same wastes are converted 
into citric acid and oils, yielding the 





An unusual photo- 
graph of a herd of 
walruses asleep on 
an ice floe in the 
Bering sea. A full 
grown walrus may 
weigh 3000 pounds. 








specially fitted power schoon- 
er Dorothy into a sea made 
perilous by floating ice. There 

they will seek the most diffi- ( 
cult of all animals to hunt, 
and, if successful, bring back 
several of them to be posed 
in a nature-study group at 


expedition is sailing in the A 


the museum. 4a 


Nowhere but in the Arctic 
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are these ungainly marine mammals to 
be found. There are only two varieties, 
an Atlantic and a Pacific form, both now 
rapidly becoming scarce and confined to 
the upper regions of the Arctic. Years ago 
walruses were plentiful along the coast 
of Alaska, while they ventured as far 
south in the Atlantic as Newfoundland 
on the west and the north of Scotland 
on the east. They were hunted for their 
oil, for their hides, and for the ivory of 
their drooping tusks. Harpooners in 
boats, and hunters who shot or stabbed 
them on land, have all but accomplished 
their extinction in recent years. 

Striking in its physical appearance, a 
full-grown walrus may attain a length of 
twelve feet, and may weigh as much as 
3,000 pounds. They are harmless, except 
when’attacked. The Field Museum’s ex- 
pedition, if it is lucky, may encounter a 
school of these animals, for they herd 
together in a remarkably developed 
social organization. 








corn, potatoes, or wheat per acre. This 
prophecy was made recently by Dr. 
Edwin E. Slosson, American chemist and 
author. 

For the farmer such a change would be 
of vast importance. It would mean 
efficiency impossible under present meth- 
ods, with a resulting improvement of 
rural conditions. For the city dweller, 
it would bring more nourishing food at 
lower cost. For the record of the past has 
shown that when chemist and farmer 
join hands, profit results. 

Not many years ago, southern states 
passed sanitary laws for the disposal of 
cotton seeds, which rotted in huge piles 
beside the gins. Chemists examined this 
waste—and found a gold mine. From 
these lowly seeds now come many valu- 
able products, ranging from soaps to 
nitroglycerin, roofing paint to writ- 
ing paper, and sausage skins to photo- 
graphic film. 

Blackstrap molasses, once a staple, has 
gone out of style as a table delicacy. But 
from it, the modern chemist is extracting 





Feeding a baby walrus from 
a bottle. The young wal- 
ruses are covered with short 
brownish fur, which rubs off 
with advancing years. The 
animals are nearly extinct. 


Specially fitted power 
schooner Dorothy, in which 
explorers of the Field Mu- 
seum of Natural History are 
sailing into the Arctic, 
hunting walrus specimens. 











growers a million dollars a year. 

The chemist turns waste to 
wealth. From common peanut 
shells, high grade cellulose, worth 
$4,500,000, may be produced an- 
nually, according to Charles H. 
Herty, noted New York chemist. 

When the corn borer began to 
menace the fields of the Middle 
West, the farmers were forced to 
collect their cornstalks to prevent 
the spread of the pest. In the 
search for a means of disposing of 
this waste, methods were discovered 
to convert it into paper, artificial 
silk, and synthetic lumber. From 
another product of the grain fields, 
oat hulls,recently has been extracted 
furfural, the oily liquid used in mak~ 
ing synthetic resins. 





Sports by Lamplight 
GAME of midnight golf was 
played recently at Cleveland, 

O., on a miniature course illumi- 
nated by powerful electric lamps. 
Workers who are kept indoors 
during most of the daylight hours may 
take advantage of the artificially-illumi- 
nated playground for evening sport. 

Golf is not the only pastime that has 
been made possible at night by the elec- 
tric lamp. Veteran marksmen, not long 
ago, met at Lynn, Mass., for an outdoor 
night trapshooting contest. Floodlights, 
totaling 2,000,000 candlepower, were 
used. So satisfactory was the man-made 
sunlight that some of the contestants 
broke as many as twenty-three out of 
twenty-five clay pigeons. 

Anne Oakley, famous girl rider with the 
Buffalo Bill wild west shows, is said to 
have been one of: the first to do fancy 
shooting under artificial light outdoors. 
At the evening performance of the circus, 
she would break glass balls thrown into 
the air as she dashed past on a broncho. 
A double row of arc lamps, equipped with 
burnished reflectors, provided the light. 

In various parts of the country, foot- 
ball, baseball, and soccer fields, and tennis 
courts, are now provided with powerful 
electric lamps that make night playing 
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The thin metal window of the cathode ray 
tube, through which the rays pass to the 
outside air. It is absolutely hole-proof. 


possible. The “ghost ball,’’ a foot- 
ball painted white so that it could 
be seen in twilight scrimmages, has 
been superseded at many of the 
leading American universities by 
lighted stadiums. 


Cathode Rays Test Gems 


pba glow and tell the 

J story of their origin through the 

latest application of cathode rays. 
Engineers of the General Electric Com- 
pany, searching for a way to test the 
quality of the million and a half jewels 
they use each year as bearings in meters 
and other delicate electric instruments, 
were astonished recently to discover that 
the electric cathode ray tube devised by 
Dr. W. D. Coolidge of the same company 
offered a perfect test. 

When a tray of artificial sapphires is 
placed under the rays, in a darkened 
chamber, the stones glow with a mys- 
terious light, and continue to glow for a 
time after the rays are turned off. Natural 
sapphires, on the other hand, cease to 
glow as soon as the rays stop; in fact, one 
variety does not glow at all. 

By this test and by the color of the 
radiance, engineers not only determine 
whether the gems are synthetic or natural, 
but can even name the factory that made 
the synthetic gems, or say where the 
natural ones were found. 

“Should sapphires from Montana be 
mixed with stones from Australia, we 
could find this out with the cathode rays,” 
said B. W. St. Clair, of the General 
Electric Company’s standardizing lab- 
oratory at Lynn, Mass. 

Three years ago Dr. Coolidge demon- 
strated the first modern generator of these 
extraordinary rays at the Franklin Insti- 
tute, in Philadelphia. With a glass tube 
about three feet long, enlarged at one 
point into a spherical bulb, 
and an electric dynamo, he 
performed such feats as mak- 
ing a white mineral called 
calcite glow with orange ra- 
diance, turning acetylene gas 
into a mysterious yellow soliu, 
killing insects, and destroying 
the tissue of a rabbit’s ear. 

Dr. Coolidge had not, as one 
report had it, discovered a 
new ray. But he had turned 
the feeble ray, discovered by 
the English physicist, Sir 
William Crookes, fifty years 
ago, into a formidable shaft 
of purple fire that worked 
marvels which engineers did 
not understand. He had re- 
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Testing the quality of rough sapphires by placing them, 
ina tray, beneath the window of a cathode ray tube. 


leased rays of undreamed power by 
placing a window in one end of his tube— 
a sheet of nickel foil only a quarter as 
thick as a sheet of writing paper, that 
allowed the mysterious rays to stream 
through. 

Engineers agree that the “cathode 
rays” are streams of flying electrons, or 
electrified particles of matter, very similar 
to one of the three kinds of radium rays. 
Hitting the outside air in a darkened 
room they produce a weird purple light 
that hangs about the end of a cathode 
tube. The rays kill insects and small 
animals. Probably they would kill a 
man if he stood long enough before them. 
Yet, Dr. Coolidge explains, his tube will 
probably not prove a “death ray” ma- 
chine in time of war, because the highest 


electrical voltages will not project the 


rays more than a few feet. 

At present the most powerful cathode 
ray tube in the world is a three-section 
affair built by Dr. Coolidge last year— 
really three tubes hooked together, to 
which is applied the tremendous electric 
pressure of 900,000 volts. Each of the 
three sections gives an added ‘“‘kick”’ to 
the flying electrons, so that by the time 
they reach the end they are moving 
175,000 miles a second, the fastest velocity 







Courtesy General Electric Company 
Dr. Harry Steenbock, of the University of Wisconsin, discoverer of 
the efficacy of sun-bathed food, making a test with ultra-violet lamp. 
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How a mineral glows with strange light 
when subjected to the cathode rays, 


ever created by man. This is about 
350,000 times faster than the speed 
of a bullet shot from an Army rifle, 
This tube’s luminous glow extends 
six feet away. 

Until recently the tubes were 
laboratory marvels with no known 
practical use. But not long ago, 
Prof. H. Plauson, of Hamburg, Germany, 
announced that with such a tube, he had 
made synthetic ammonia gas from the 
air, produced artificial rubber, and made 
alcohol from coal, air, and water. Prof. 
J. S. Long, of Lehigh University, dis- 
covered that the rays would dry paint 
with extraordinary rapidity. 


**Sunshine’”’ in Yeast 


EAST is now added to the list of 

foods that are treated with artificial 
sunshine from electric lamps. One cake 
is said to confer the same benefits a 
person might receive by spending two or 
three hours in the rays of the sun. The 
beneficial substance which yeast contains 
after the lamp treatment, ‘‘Vitamin D,” 
is similar to that formed naturally in the 
human body by the sun’s rays and the 
same as the healthful principle in cod 
liver oil. 

Although the idea of thus taking sun- 
shine by proxy is of comparatively recent 
origin, already a number of food manu- 
facturers have installed lamps to treat 
their products. The idea is based upon 
the fact that the bone-building element, 
Vitamin D, if absent in a person’s regular 
diet, can be supplied either by sun- 
bathing, by exposure to lamps that give 
a light approximating that of natural 
sunshine, or by eating food that 
has been treated with artificial 
sunshine. 

Rays of ultra-violet light, 
found in the sun and in the 
radiations of certain types of 
electric lamps, are the principal 
agent in all three methods. Sub- 
stances beneath the skin, and in 
foods as well, undergo a distinct 
chemical change beneath the 
rays. Ergosterol, a fatty sub- 
stance, is changed into Vitamin 
D, and its health-giving power 
becomes manifest. 

The discovery that eating sun- 
bathed food was as effective as 
natural or artificial sun-bathing 
dates from 1924, when Dr. Harry 
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This view, taken in 1887 when work was begun on the Eiffel Tower, shows 
the massive masonry work used to support one of the four main pillars. 





The tower after completion of the third 
platform (at the top) in 1889. The inter- 
mediate platform is for changing elevators. 


Steenbock, of the University of Wiscon- 
sin, fed irradiated cereals to rats kept 
in the dark and cured them of rickets. 

In one typical process used by a cereal 
manufacturer, milled wheat passes on an 
endless belt beneath the vitalizing glow 
of a bank of mercury-vapor lamps with 
quartz, or rock-crystal, tubes. After pre- 
liminary steaming and sterilization, the 
grain is spread in a thin layer on the belt 
so that the rays can penetrate it thor- 
oughly. After the lamp treatment the 
wheat is unchanged in appearance, but 
the brownish-white grains now contain 
the essential Vitamin D. 

Addition of yeast to the present list 
of irradiated foods is another step forward 
in “bottling sunshine.” Today a person 
who cannot go to the seashore or moun- 
tains may have the assurance of scientific 
experts that he may receive virtually 
the same benefits in his food. 


Tallest for Forty Years 


SIMPLE shaft of white stone about 
ten feet high, surmounted by a 
metal bust, was unveiled the other day 
on the park known as the Champ de 
Mars, in Paris. Graven upon it were the 
words, “Gustave Eiffel. 1832-1923.” 
Thus France honors the memory of the 
man who dared undertake, in 1886, the 
construction on that site of the tallest 
structure ever built by man—the 984- 
foot tower that bears his name today. 
Although it is by this great engineering 
feat that he is chiefly remembered, Eiffel 
had already to his credit a brilliant 








career that fitted him for the task. He 
was only twenty-nine when, in 1861, he 
directed the construction of an important 
metal viaduct over the Garonne River 
at Bordeaux, France. In the years that 
followed he designed buildings and 
bridges, built the movable dome of the 
observatory at Nice, and constructed the 
framework for the Statue of Liberty in 
New York harbor. His reputation as an 
engineer was made when he designed the 
huge arch bridge over the Douro River 
at Porto, in Portugal. Its span of 520 
feet was the greatest that had ever been 
attempted in a fixed railway bridge. He 
followed this exploit in 1879 with an even 
greater one, the Garabit bridge, the 536- 
foot span of which crosses a valley more 
than 400 feet above the Tuyere River, in 
southern France. 

Meanwhile, American. engineers had 
suggested the erection of a 1,000-foot 
tower at Philadelphia for the exposition 
held there in 1874. Their plan fell 
through. In 1881 a Frenchman named 
Sebillot proposed to build in Paris such a 
tower, to be constructed of masonry and 
to be surmounted by an electric plant to 
light the entire city. His proposal was 
rejected, on the ground that a tower of 
such height could not be built saiely of 
masonry. 

The government, however, favored 
building a sky-piercing tower for the ex- 
position of 1889, to be held in Paris, and 
invited architects to submit plans. Eif- 
fel’s proposal in 1886 to build one entirely 
of steel was accepted. It was stipulated 
that he should build the tower under a 
government subsidy, retain the conces- 


The last picture of Gustave 
Eiffel, shortly before his 
death in 1923 at the age of 
91. At the left the young 
Eiffel is seen in his work- 
room, experimenting with 
aerodynamic balance to find 
the pressure of the tower 
against its caisson supports. 


sion to operate it for 
twenty years, and at the 
end of that time turn over 
possession of it to the 
City of Paris. 

Eiffel set to work on the 
biggest job he had ever 
tackled, undismayed by 
the gloomy predictions of 
other architects that the 
wind would surely blow 
down his tower. Forty 
draftsmen and calculators worked for 
two years studying the 15,000 separate 
pieces that were to go into the structure. 
They used up 5,000 sheets of yard-square 
drawing paper. Each of the 15,000 pieces 
required a separate drawing, showing in 
particular the position of rivet holes with 
an accuracy of one-fiftieth of an inch. 
The rivet holes, numbering 2,500,000 in 
all, were thus bored in advance in the 
workshop where the steel members were 
constructed to size, and when the pieces 
were assembled they fitted perfectly. 

On a foundation of more than 15,000 
cubic yards of masonry the skeleton 
structure of steel began to take shape. 
On March 31, 1889, a little more than 
two years after work had started, a 
French flag hauled to the top proclaimed 
that the mighty 7,700-ton structure was 
finished. Eiffel had accomplished the 
“impossible.” 

Scientists were not slow to find the 
dome at the 984-foot summit an ideal 
weather observatory, and meteorological 
instruments installed there today record 
faithfully temperature, wind, and moist- 
ure conditions far above the street. At 
times the tower has been used for such 
varied scientific purposes as the study of 
the changing amount of electricity in the 
air from day to day; experiments on the 
speed of falling bodies meeting with air 
resistance; the first unsuccessful experi- 
ments in wireless telegraphy between the 
tower and a near-by building in Paris; the 
study of the sun’s light conducted by 
M. J. Janssen, noted astronomer; and 
even a study of the physiological effects 
upon human beings ascending the tower. 
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Counting noses. This remark- 
able machine automatically tab- 
ulates the information on census 
cards after they have been sorted 
mechanically into various groups. 


Scientific Census Will Put 
America Under the Microscope 


ITH the taking, next year, 
of the fifteenth decennial cen- 
sus of the population of the 
United States the Govern- 
ment will tackle the greatest 
piece of scientific research work along 
statistical lines ever undertaken. 

Since the first census was collected in 
1790, the gathering of information every 
ten years has been concerned mainly with 
the number of citizens, their national, 
racial and religious antecedents, and their 
occupations. 

But now the scope of the already enor- 
mous task has been vastly extended. In 
the comprehensive census of 1930, the 
country will be combed also for data re- 
lating to commercial distribution, unem- 
ployment, agriculture, manufacture, and 
many other phases of the national life. 
Not only will the latest scientific equip- 
ment be employed in the survey, but the 
methods to be pursued will be those 
suggested by experts in scientific re- 
search. 

The results of this gigantic study are 
bound to shape the future activities of 
the United States and to influence the 
lives of every man, woman, and child. 
Not only will the figures gathered by the 
Census Bureau be used as a guide for 


By ALFRED P. RECK 


future legislation regulating immigration, 
naturalization, sanitation, and other sub- 
jects, but they may also revolutionize 
business and industrial methods, especially 
those of production and marketing, and 
may even form the basis for new military 
plans. ‘ 

The machinery to be used in compiling 
this tremendous mass of facts represents 
the last word in scientific ingenuity. 
Robots, operating with almost human in- 
telligence and with greater speed and 
accuracy than any human, will play an 
indispensable part. They will do virtually 
all of the chores except to ask questions 
of the citizens and check up on vital facts. 
Without them it would take tens of thou- 
sands of persons at least ten years—or 
until a new census would have to be col- 
lected—to assemble and pigeonhole the 
data. 

Of greatest importance to the business 
and industrial world will be a survey of 
commercial distribution in the 1930 cen- 
sus. America’s system of distributing 
commodities has been operating blindly. 
Manufacturers and commercial houses 
have been largely guessing about estab- 
lished and prospective markets. The 
result, Department of Commerce officials 
estimate, has been an annual waste run- 


ning into billions of dollars. With dis- 
tribution census figures available, manu- 
facturers and merchants will no longer 
need to grope in the dark, but can map 
out their sales campaigns on the basis of 
figures showing actual conditions. 

In 1927, the Department of Commerce, 
in cooperation with the U. S. Chamber of 
Commerce, conducted an experimental 
distribution census in eleven important 
cities—Baltimore, Md.; Syracuse, N. Y.; 
Providence, R. I.; Atlanta, Ga.; Chicago, 
Ill.; Fargo, N. D.; Springfield, Ill.; Kansas 
City, Mo.; Denver, Col.; Seattle, Wash.; 
and San Francisco, Calif. The sample 
was sufficiently large to be significant, for 
the cities had an aggregate population of 
more than 6,750,000 and did a total retail 
business of $4,000,000,000, or about ten 
percent of the estimated retail trade of 
the entire United States. 


HE results of the survey rudely upset 

some of the cherished business prin- 
ciples and beliefs of manufacturers. The 
eleven cities were shown to have 90,000 
retail stores. Of this number, forty-seven 
percent reported less than $10,000 gross 
sales a year. And half of the forty-seven 
percent averaged only $83 a week. These 
findings showed manufacturers for the 
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When specific information, such as nationality or occupation, is desired of a given population group, 
the census cards are put through this automatic, machine which proceeds to sort them accordingly. 


first time that they could not afford to pay 
salaries and expenses to salesmen calling 
on retail stores with such a small volume 
of business. The wealth of facts and fig- 
ures resulting from this study pointed 
with amazing clarity to good and bad 
markets. 

The 1930 distribution census for the 
entire country unquestionably will do the 
same, bringing drastic changes in the pres- 
ent system of distribution. Old markets 
may be discarded and new 
ones opened. 

Moreover, for the first 
time in history, the federal 
Government will attempt 
to make an accurate check 
on the number of persons 
without work. During the 
last presidential campaign, 
unemployment figures va- 
ried according to the po- 
litical beliefs of the person 
presenting them. Some 
said the number was as 
high as 4,000,000; others 
put the figure at only 
1,000,000. Apparently, no 
one really knew. Now, 
the Census Bureau, at the 
instigation of Congress, is 
going to find out. The re- 
sult may mean important 
legislation or increased 
activity in public build- 
ing programs. 

The census of agricul- 
ture will require the count- 
ing of some 6,500,000 farms. The farmer 
will be asked for facts and figures as to 
acreage planted, crops and crop condi- 
tions, livestock, ownership of land, use 
of modern machinery, methods of in- 
creasing production, his opportunities for 
recreation and rest, his health, whether 
his house is furnished with telephone, 
electric light, and radio, whether he has 
an automobile, and whether his house is 
piped for water. In all, each farmer will 
be asked more than 300 questions. 

In 1920, there were 246,000 tractors in 
use on farms; five years later, 586,000 
were reported, an increase of 138 percent. 
























The operator of 
this hand punch- 
ingmachinetrans- 
lates written 
data into holes 
punched in cards. 


The 1925 agriculture census showed 284,- 
000 radio sets on farms. This figure un- 
doubtedly will be more than doubled in 
the 1930 census. 

On the 6,500,000 farms in the United 
States live from 26,000,000 to 28,000,000 
people, about one fourth of the nation’s 
population. The economic status of this 
great body of people who labor to feed 
the country is of vital concern, and in 
this connection it is the purpose of the 
agriculture census to determine 
facts which will aid in benefit- 

ing the farmers. 


Automaticgang punching machine does the work of 
five hand punchers, handling 600 cards a minute. 
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The census of manufactures will cover 
production for 1929. The Bureau will 
try to learn just how much of every known 
product, from airplanes to aprons, and 
from pianos to piccolos, were manufac- 
tured. It will also determine output per 
wage earner, wages paid, increase in use 
of power-driven machinery and in com- 
bined horsepower in the nation’s facto- 
ries, as well as many related facts. 


he new mechanical equipment ac- 
quired by the Government will immeas- 
urably lighten the labor of classifying the 
harvest to be brought into Washington, 
D.C., by the census takers. Even so, an 
office force of about 6,000 employees will 
be busy for three years or more at the 
work of tabulation, while 100,000 field 
men will be required to interview the 
inhabitants of every part of the country. 
At the Census Bureau, expert mecha- 
nicians have been preparing the intricate 
machines that will start humming after 
the New Year. Among them is a new 
automatic “‘gang puncher,”’ which takes 
the place of five hand-punching operators 
in preparing the census cards for tabula- 
tion. Completing four jobs at one time, 
it handles the cards containing census in- 
formation at the rate of 600 a minute. 
Twelve of these machines are being built 
by the Bureau’s mechanical force. In 
addition, eleven high-speed assorters will 
work in connection with twenty-six that 
were used in the 1920 count. The new 
assorters handle the cards at the rate of 
370 a minute—about 'seventy a minute 
faster than the old type. Then there 
are ten new tabulators, to be used with 
twenty-eight previously in operation. 
With this expensive equipment, not to 
mention the enormous pay roll, it is small 
wonder that the 1930 census is going to 
cost the people of the United States a 
“pretty penny.” It is calculated that the 
three-year job will cost, in all, about 
$39,000,000. This means that each citizen 
will pay indirectly, in the form of taxes, 
an average of a little more than thirty 
cents for the census. 


he expense of taking a census has 

greatly increased through the years. 
The fourteenth census, in 1920, which 
showed that the United States had a popu- 
lation of 105,710,620, cost $25,117,000. It 
was in 1850 that the cost first mounted a- 
bove $1,000,000. Ten years previously, the 
expense of counting America’s 
17,069,453 inhabitants had 
been $833,370. And the first 
census ever taken, that of 
1790, when the United States 
had a population of less than 
4,000,000, cost a mere 
$44,377.28. 

The involved census-taking 
procedure, reduced to its sim- 
plest terms, may be explained 
as follows: 

When John Smith tells a 
field worker that he is a far- 
mer, married, a native of the 
State of Kansas, white and 
fifty years old, the information 
is transcribed on a written 
form. This is sent to the Cen- 
sus Bureau in Washington. Here, John 
Smith loses his individuality and becomes 
a cardboard slip, six inches long and three 
inches wide, dis- (Continued on page 160) 
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First tlassroom dirigible—the Mayflower, 
new nonrigid ship built by the Goodyear- 
Zeppelin Corporation, arrives at the Massa- 
chusetts Institute of Technology, Cambridge, 
Mass., to be used in experiments in aerial 
navigation in fog and radio communication. 


Right: Accepting the Mayflower, Dr. 
Stratton, president of the Massachusetts 
Institute of Technology (standing in 
foreground), shakes hands with Paul W. Al 
Litchfield, president of Goodyear company. ~ § 
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What most spectators never see—a glimpse behind the “dock”’ 
at the Naval Air Station, Lakehurst, N. J., America’s port for the 
biggest dirigibles. Whenever an airship lands or departs, as on 


Sk Fle 





In an unusual parachute jumping spectacle, six men leaped from three bombing 
planes at the same time, above Hendon air field, near London, England. The cam- 
era clicked as the parachutes opened—two from each plane. All landed safely, 





This new aviation beacon, called the largest in the 
world, has been installed at the Municipal Airport, 
Long Beach, Calif. Light from its neon tubes is 
visible to flyers seventy-five miles away. A flashing 
device signals to pilots, in code, the airport’s location, 


the trips of the Los Angeles and Graf Zeppelin, picked men Two British planes of the latest design offer a strange contrast in size. Under the 
of the station’s landing crew are called upon to make elaborate right wing of the larger craft, is seen nestling one of the smallest airplanes that has ever 
preparations. In this picture they are getting the ropes ready for been built—so small, in fact that it has been termed a “motorcycle of the air.” 


the job of docking a dirigible at the end of one of its long trips. An unusual feature of the large ship is the passenger cockpit in front of the engine. 
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Shattering the World’s Duration Mark—Improved Weapons for Aerial 
Warfare—Planning a High-Flying Ocean Plane—Marvels of 
Night Photography—Latest Feats of Motorless Flight 


HE once imaginary spectacle of 
a man getting into an airplane, 
saying to those on the field, 
“T’ll be down two weeks from 
next Tuesday,” and soaring aloft 
is today a reality. Of late, one endurance 
record after another has been shattered, 
culminating, at this -vriting, in a mark of 
seventeen and one-half days in the air. 

In seven months previous to this rec- 
ord, four crews of American aviators, in 
as many different planes, had taken turns 
at boosting what is now recognized 
officially as the ‘‘ world’s duration record 
while refueling in the air.”’ Before that 
it had been held by Belgium, where, late 
in 1927, two pilots had flown for ninety 
hours while receiving through a hose fuel 
supplies from another plane. 

Early this year five United States 
Army aviators in the tri-motored plane 
Question Mark flew for more than 150 
. hours over Los Angeles, 
Calif. Five months 
later R. L. Robbins 
and James Kelly, two 
comparatively inexpe- 
rienced pilots, flew a 
second-hand mono- 
plane for 172 hours over 
Fort Worth, Texas. The 
record kept growing. 
Byron K. Newcomb 
and Roy L. Mitchell 
extended it to 174 
hours at Cleveland, O. 
and Loren W. Mendell 
and Roland B. Rein- 
hart raised it again at 
Culver City, Calif. to 
246 hours—ten days 
and a quarter—in the 
air. Now Dale Jackson 
and Forrest O’Brine, 
at St. Louis, Mo., have 
just given an astonish- 
ing exhibition of human 
and mechanical endur- 
ance by flying for 420 
hours. Even as this is written, others are 
in the air to attempt to beat them. 


Anchorage for Seadrome 


ALFWAY between New York and 
Bermuda, a submerged plateau that 
rises far above the rest of the ocean floor 
is expected to aid in establishing a float- 
ing island for sea-voyaging planes. This 
plateau, mapped recently by a Navy sur- 
vey, will make it possible to use anchor 
cables of reasonably short length to keep 
the artificial island from drifting. 

Actual experiments are planned for 
next spring in the use of the seadrome, 
invented by Edward R. Armstrong, 
Delaware engineer. It is to be a veritable 
floating landing field in mid-ocean for 
New York-to-Bermuda planes. Steel 
work for the platform is being constructed 
at Chester, Pa., and the island is to be 
assembled by a shipbuilding concern at 
Cape May, N. J. Three-mile cables will 


terminate in mushroom anchors to keep 
it from drifting. Should the experiments 
prove successful, other seadromes may be 
built for transatlantic air lines, 


To Berlin in Six Hours? 


HIGH-FLYING airplane that 

might fly, at an altitude of eight 
miles, between Berlin and New York in 
six hours is the invention claimed by H. 
G. Perl, young German engineer. Shaped 
like a Zeppelin, the duralumin machine 
would have a passenger cabin in which a 
pump would maintain normal air pressure 
and make comfortable breathing possible 
in the thin upper air. 

At such a height, owing to the lack of 
air resistance, Perl calculates that his 
machine should be able to attain a speed 
of 650 to 750 miles an hour. Its wings 





One of the new American transport planes, the twin-motor twenty-passenger Curtiss 
Condor, on a recent trial flight over Long Island, N. Y. With each motor developing 635 
horsepower, it is capable of a speed of 130 miles an hour. It is equipped with radio. 


would be shaped like those of a flying 
fish, and there would be small fins on the 
tail. An internal combustion engine of 
only eighty-five horsepower would drive 
the craft, its hot exhaust furnishing cabin 
warmth in the Arctic cold of the high 
altitudes. A patent has just been granted 
Perl on his invention, and he promises 
that within four months he will have such 
a machine ready for a trial flight. 
Although there is no guarantee that 
Perl will succeed in his experiment, the 
idea of superspeed airplanes flying at 
great heights has been endorsed by many 
experts as feasible in theory. It is well 
known that at eight to fifteen miles above 
the earth a pilot could laugh at rain, fog, 
sleet, and electric storms; they never 
reach such heights. Instead of erratic 
winds, regular rapid wind currents are 
believed to extst at various upper levels. 
These a high-flyer might use to advan- 
tage by rising into a favoring current. 
In the event of a forced landing at sea, 
he might be able to glide 300 miles with a 


dead engine before landing, giving him 
sufficient time to locate a nearby ship by 
radio, and distance enough to land along- 
side it. Perhaps eventually the present 
airplane altitude record of 42,000 feet 
made by the oxygen-breathing German, 
Neunhofer, will become a regular airplane 
height for long-distance flights of pas- 
senger aircraft. 


A Camera “Machine Gun’’ 


MACHINE gun that shoots pic- 
tures instead of bullets is the newest 
in military air training. The instrument 
resembles a standard machine gun in 
appearance, size and weight; but when 
the trigger is pressed the “‘gun”’ fires no 
bullet. Instead, it takes a small photo- 
graph that shows just where the bullet 
would have struck on an enemy plane. 
Armed with these 
weapons, airmen may 
go aloft and engage in 
a mimic battle. 
Through an automatic 
device, the resulting 
pictures bear an im- 
print showing the ex- 
act time at which each 
was taken. Thus the 
winner of a “battle,” 
the one who first hit 
a vulnerable spot of 
the other plane, may 
be determined. 


Wind Vane for 
Night Flyers 


NIGHT wind 
vane that flashes 
the direction of the 
breeze in electric lights 
to incoming pilots is 
the invention of R. C. 
Jackson, Oakland, Cal- 
if., electrical engineer. In the exact cen- 
ter of the airport is arranged a group of 
glass-covered trenches radiating outward 
like the spokes of a wheel, each contain- 
ing electric lights. These are connected 
by electric wire to an ordinary wind vane 
on the field and are so arranged that 
when the vane points north, only the 
north-pointing trench on the ground is 
illuminated. As the vane turns, other 
trenches instead flash into brilliance. 
Since a pilot should know the wind 
direction to make a good landing, the 
device may prove a boon to night flyers. 


Sharpshooting with Bombs 


NEW bomb-aiming device that en- 

ables an airplane flying 1,500 feet 
high to drop a 100-pound bomb down 
the smokestack of an enemy battleship 
has just been purchased by the United 
States War Department. Army officials 
say that such a projectile would do as 
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much damage as a _ two-ton charge 
dropped on the ship’s deck from a bomb- 
ing plane, since the smaller projectile 
would explode in the ship’s most vital 
part. 

The device that aims bombs with such 
astounding accuracy is said to be “as 
intricate as a chain of Swiss watches.” 
It is a bomb sight that takes into ac- 
count the speed of airplane and ship, the 
movement of the air, and “‘air pockets.” 
Several are to be manufac- 
tured immediately, at a cost 
of $28,000 each. The inven- 
tion is believed to be the 
first of its kind in the world. 


Parachutes Tested 
by Monkeys 


OT human beings, but 
rnonkeys, risk ther lives 
to try out new types of para- 
chutes in Japan. According 
to George M. Lord, traffic. 
official of a western United 
States air line, the animals 
are trained to pull the rip- 
cord that opens the parachute 
and are then tossed from an 
airplane in full flight. If the 
monkey lands safely, the 
parachute is considered safe 
for human use. 

Frequent casualties among 
the monkeys attest the wisdom of this pro- 
cedure. Dummies could not be used, for 
the cord that unfurls the parachute must 
be pulled during the descent. 





Aerial Photos by Night 


A DEMONSTRATION of the United 
States Army Air Corps’ latest won- 
der, night photographs taken by flash- 
light from the air, recently created a war 
scare among the natives of Panama. 
Powerful charges of flashlight powder ex- 
ploded in the air, and their blinding 
flashes convinced the populace that an 
enemy was dropping bombs; even Army 
officials on the ground, not notified of the 
‘tests, were alarmed. Actually Dr. S. M. 
Burka, of the Air Corps’ Materiel Divi- 
sion, had obtained excellent photographs 
of the Canal Zone area. 

Taking a flashlight photo of a city from 
the air is not a new idea. Important ex- 
periments along this line were com- 
menced at Dayton, O., and Rochester, 
N. Y., nearly four years ago by the Army 
Engineering Division. Only recently, 
however, has the process been so per- 
fected as to make it possible for news- 
papers to obtain photographs of flood or 
storm disasters without waiting for day- 
light, or for military strategists to have 
before them in a few minutes night photos 
of the enemy’s movements snapped from 
speeding planes. Brave men _ risked 
their lives to make the feat possible. 

One night during the first weeks of the 
tests, Lieutenant George W. Goddard, 
United States Air Corps—inventor of the 
first aerial flashlight apparatus—took 
the air with Dr. Burka in an observation 
plane over Rochester, N. Y. Fastened 
beneath the fuselage was a sort of aerial 
torpedo, a glider to be released in flight 
and towed at the end of a long cable. It 
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was filled to the brim with flashlight 
powder—sixty pounds of high explosive. 
The signal was given, the torpedo re- 
leased. Then, with about fifty feet of 
cable out, the mechanism jammed. It 
was impossible either to pay out more ca- 
ble or to cut the deadly trailer loose. 
Just as the two men were preparing to 
jump for their lives the glider swooped 
past the tail of the plane, broke loose, and 
dived to earth without exploding—much 





With passenger planes taking off rain or shine, an innovation at the Grand 
Central Air Terminal, Glendale, Calif., is this inclosed corridor of steel, 


leading from the terminal waiting room to the outgoing plane. 
third of the tunnel telescopes in or out to reach the doorway of the plane. 


to the surprise and relief of them both. 

On another occasion Goddard was not 
so lucky. By this time, free-dropping 
flashlight bombs had been substituted 
for powder-filled gliders. With four 
other men, Goddard made a night flight 
over Dayton to try out the new plan. 
The camera was made ready, and a flash- 
light bomb released. Something appar- 
ently went wrong with the time fuse, for 
the bomb was only fifteen feet beneath 
the tail of the plane when it exploded 
prematurely. For an instant the plane 
stood on one wing, veering crazily. Its 
occupants were stunned into semi-con- 
sciousness. Then the pilot, Lieutenant 
Gene Batten, regained his senses and 
attempted to right it. Although the con- 
trols were jammed, he managed an emer- 
gency landing. All escaped with their 
lives by a miracle. The entire rear floor 
of the fuselage was torn away, the tail 
twisted, and wood members in the nose 
and wings were shattered. 

Today the process has been so per- 
fected that an excellent flashlight photo 
of Fort Leavenworth Prison, Kansas, 
taken from a low-flying plane at 9:48 
P.M., was developed, printed, and rushed 
by telephoto to military officials at 
Chicago, New York, and San Francisco, 
reaching the last city at 10:30—less than 
an hour after the camera shutter had 
clicked. Other pictures have been taken 
of Rochester and of Dayton in which 
even automobiles parked on the streets 
are clearly visible. 


Women Aces Recognized 


HE flying achievements of women 
assume new importance with the an- 
nouncement that the Fédération Aéro- 
nautique Internationale, world govern- 
ing body in aeronautics, has decided to 
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recognize and classify them as separate 
records. The decision ends a long battle 
by women flyers to obtain official sane. 
tion for their feats. It will automatically 
award to Americans the feminine world 
records for endurance, altitude, and 
speed, on the basis of their past perfor- 
mances. The expected recipients are, at 
this writing, Miss Elinor Smith with her 
endurance record of twenty-six hours; 
and Mrs. Louise McPhetridge Thaden, 
who piloted a plane at 156 
miles an hour and on another 
occasion soared to a height of 
20,270 feet. 

On another page are pic- 
tured some of the women 
who have achieved promi- 
nence in the air. All have 
demonstrated a degree of 
flying skill of which any man 
might be proud. Yet not 
many years ago the spectacle 
of a woman taking to wings 
was. considered extraordi- 
nary. Only a few daring 
pioneers paved the way for 
later triumphs of their sex. 
A Flemish girl, Mile. P. van 
Pottelsberghe of Ghent, rid- 
ing beside Henry Farman in 
his old Voisin biplane as 
early as 1908, won the dis- 
tinction of being the first 
woman to fly. But it re- 
mained for the Baroness 
Raymonde de Laroche, French sports- 
woman and automobilist, to be the first 
woman to pilot a plane. After a few weeks 
of lessons, in the fall of 1909, she took her 
Voisin plane into the air at Mourmelon. 
She participated in an air contest in 
Egypt in February, 1910, in which, it was 
announced, the aviators would “fly 
around the Sphinx, if possible,” and her 
twelve-mile flight won her a pilot’s li- 
cense from the Aero Club of France. 
Meanwhile an Irish girl, Miss Lillian S. 
Bland, constructed a flying machine en- 
tirely by herself. 

Among the first women in the United 
States to pilot planes were Miss Harriet 
Quimby, a magazine writer, who, in 1912, 
was the first woman to fly the English 
Channel; Miss Katherine Stinson, called 
the first woman stunt flyer in the United 
States, who taught her famous brother, 
“Eddie,” to fly; and Ruth Law, who 
made the first loop-the-loop in 1915. 


The last 


Two New Glider Records 


OARING nearly two miles above the 

earth with no motor to aid him, 
Robert Kronfeld, Vienna glider pilot, re- 
cently set a new world’s record for alti- 
tude in a motorless plane at Gersfeld, 
Germany. His mark of 9,780 feet ex- 
ceeded by more than half a mile the 
previous record of Max Kegel, a German 
glider expert. 

Another world’s record went to Kron- 
feld when he glided across country for 
a distance mark of 102 miles. 

Recently the art of gliding has been 
improved by what is known, as “cloud 
flying.” Formerly pilots kept their 
gliders aloft by taking advantage of ris- 
ing currents of air along hillsides, but now 
the rising air streams beneath cumulus 
clouds are also utilized. 
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Women Flyers Who Have Made Their Mark 
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Two famous ocean flyers 
—Ruth Elder (left) and 
Amelia Earhart. Miss 
Elder now is engaged in 
motion pictures and Miss 
Earhart is encouraging 
women to enter aviation. 
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Elinor Smith, U.S. endurance record — 
holder. Above: Gladys O’Donnell. be ae 
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Bobbie Trout, the only 
woman who holds the job 
of chief test pilot, and 
formerly holder of solo 
endurance flight record. 

















Mrs. Mary C. Alex- 
ander, mother of two 
grown children, who is 
learning to fly at the 
Roosevelt Flying : 
School, N. Y. She is Z AE 
planning to sell air- se 
planes in her home } 
state of Virginia. 


They call Florence Lowe 
Barnes (at left) Cali- 
fornia’s ‘‘Tomboy of the 
Air.”’ She is the high- 
flying wife of a clergyman. 
Marjorie Crawford, who is 
making plans to beat the eae ¥ . eI 
women’s endurance record i S34 Be 
of Elinor Smith, has been =| 

flying since she was fifteen. b / ie 














Marvel Crosson, once holder of the 
women’s altitude flying record, who 
was killed when her plane crashed 
in Arizona during the women’s air 
derby. She had been flying since 
1923, and was a skilled pilot. 





We Ys 


: Lady Mary Heath (with flowers), 
Ruth Nichols, New York society girl and airplane pilot. England’s famous woman flyer, 
As an aviation company executive she has made a notable and first to fly the length of Africa, 
success of commercial aviation. At this writing she is on nonchalantly talking over plans 
a 12,000-mile tour to organize aviation country clubs. for the First National Women’s 


Air Derby with Sarah Warrender. 
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New Gale Machine ‘Tests Planes 


HURRICANE that could 
knock a man flat will soon 
rush through a tube ten feet in 
diameter, which, when com- 
pleted soon at Pasadena, Calif., 
will form one of the finest 
aeronautical wind tunnels in 
the world. Within it a set of 
vanes that looks vaguely like 
a giant automobile radiator will 
control a man-made gale of 120 
miles an hour, produced by a 
four-bladed propeller with a 
streamlined electric motor. Ex- 
perts of the Daniel Guggenheim 
School of Aeronautics at the 
California Institute of Tech- 
nology will use the outfit to try 
out new plane designs before the 
planes are actually flown. 
Testing inexpensive models of 
new airplanes instead of the 
planes themselves, to see whether they 
will fly, is a development made possible by 
the wind tunnel, and dozens of them are 
in use in the United States today. To 
build a two or three-foot model of a flying 
machine of radically new design may cost 
from $100 to $1,000. Artificial air cur- 
rents in a wind tunnel then speedilv re- 
veal its faults and merits—whether it is 
tail-heavy, likely to spin, or safe for the 
novice to fly. Wires that sus- 
pend the model in the tunnel, 
attached to sensitive balances, 
record the forces acting on the 
plane when the air blast blows 
against it, giving the same effect 
as if a real plane were moving 
forward in the air. Thus, when a 
manufacturer has a new idea for 
a plane, he can try it out with- 
out spending tens or hundreds of 
thousands of dollars to build it, 
and risking one of his test 
piloi’s lives to fly it. 
Automobiles, as well as air- 
planes, are improved by wind 
tunnel tests, and even battle- 
ships have been tried out for 
streamlining in this way. The 


Building the new wind tunnel. Its great size is revealed by comparison with 
the men standing within it. Top: The enormous set of vanes controlling the 
120-mile gale. Right: The four-bladed propeller that makes the hurricane, 
in which models of newly designed machines are put to exhaustive tests. 








Instruments which record velocity of the air stream in the new ten- 
foot wind tunnel at the California Institute of Technology. Dr. 
Arthur L. Klein, head of the aeronautical research staff, is at right. 


average automobile, at a speed of thirty 
miles an hour, expends about four horse- 
power to overcome air resistance alone. 
Since this may be reduced by streamlining, 
wind tunnel tests on car designs have 
been carried out extensively in Europe 
where the high price of gasoline enforces 
economy of fuel. In the airplane industry 
the tunnels are of service not only in 
developing improved commercial models 


























of planes, but also in experi- 
ments to improve the airplane 
accessories. 

Recently the National Advi- 
sory Committee for Aeronautics 
announced what was hailed as 
the greatest single contribution 
to airplane efficiency since the 
war—a curious bowl-shaped 
cowling that fitted over the 
front of a plane’s air-cooled 
engine and, by decreasing wind 
resistance, boosted the speed of 
a plane by as much as twenty 
miles an hour. This invention 
was born in the Committee’s 
giant twenty-foot wind tunnel 
at Langley Field, Va., built ata 
cost of $150,000. 

Here, where gales of 110 miles 
an hour could be produced at 
will, full-sized motors with their 
different cowlings were mounted in turn 
on a cabin fuselage and set up at the 
mouth of the tunnel. Engineers meas- 
ured the power of the motors with a 
dynamometer, a thrust-measuring instru- 
ment, and checked the temperature of the 
cylinders with thermocouples, high-tem- 
perature electric thermometers, to be 
sure that the engines were properly 
cooled. They were surprised to discover 
that a cowling almost complete- 
ly covering the motor—a design 
hardly considered before—re- 
duced the wind drag more than 
twice as much as the best con- 
ventional one. Since this dis- 
covery, planes using the cowling 
have set new speed records for 
non-stop flights across the 
United States. 

The Wright brothers devised 
and used a wind tunnel to test 
models of the world’s first suc- 
cessful airplane, and since that 
time their use has been extended 
to all leading aeronautical lab- 
oratories. 
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Fish Kep 


“ 


ND a package of haddock,” a Kansas 
housewife tells her grocer. He 
hands her a sealed box, faintly 
cool to the touch. In the kitchen, 

she drops its contents in a frying pan. It 

is a fish fresh from Atlantic waters, now 
for the first time available to her through 

a new process of quick freezing. Frost 

still covers it after its 1,500-mile journey 

by refrigerator car and fast motor truck. 

Last year more than 30,000 tons of fish 
were placed in trade-marked 
packages and sold like any 
grocery. Much of this was 
frozen, enough to make it the 
first successful tryout of the 
quick-freezing process which 
other industries likewise are 
exploiting in new commercial 
applications. Sausages and 
clams, frozen through and 
through, reach distant desti- 
nations with the same whole- 
some, appetizing flavor they 
had at the start. Even rabbit 
meat, roasting ducks, and 
sirloin steaks have appeared, 
quick-frozen, in package 
form. 

- Only a revolution in the 

“cold storage’? methods of 
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One of the machines for freezing fish quickly to preserve their freshness. The 
boned or “‘filleted’’ fish, placed on great trays, are carried over freezing brine. 


t Fresh 
1,500 Miles from Sea by 


New Scientific Refrigeration 


By ROBERT E. MARTIN 


shipping could have made such long- 
distance shipments seem possible. That 
revolution is taking place. There is the 
recent discovery of a way to freeze meats 
and fish without impairing their food 
value. Within the last few months has 
come the invention of a refrigerator 
freight car that maintains automatically, 





An expert of the Department of Agriculture determining the freezing point 
of a potato. He found that the vegetable freezes at about 28 degrees F. 


in its iceless insides, the temperature of a 
howling January gale for uninterrupted 
hours. Motor trucks with efficient built- 
in refrigerators, sub-zero cabinets for re- 
tail stores, and refrigerated packages for 
mail delivery complete the new system of 
transporting “‘perishable” food in a pre- 
served condition. 

All this is so new that even the men 
responsible for keeping Americans’ tables 
stocked with fresh food all the year 
around are only beginning to 
realize what it means to them. 
It may make a lot of differ- 
ence in the way that they 
handle the . 3,600,000,000 
pounds of food that goes into 
cold storage in the United 
States during the peak 
months—enough to feed one 
American family for the next 
800,000 years. The eggs in 
cold storage, alone, make 
such an imposing total that 
it would take a single hen 
36,000,000 years to lay 
them all. The supply of 
stored fish is so great that a 
fisherman would have to 
work 1,500 years to catch 
them all, even if he could 
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average ten fifteen-pounders a day. To 
keep this enormous mass of food fit and 
fresh from the time it is placed in cold 
storage until it reaches the dinner table is 
a difficult engineering problem of the 
first order. 


a UICK-FREEZING” has made pos- 
sible the delivery of fresh fish in 
~ packages. It is the recently-devel- 
oped science of freezing animal tissues 
without injury or loss of their juices. 
Other ways of freezing fish had been 
tried, but they were failures. Until fish 
were first kept on ice in 1825, virtually no 
new method of preserving them had been 
used since the salt treatment of Biblical 
times. The Pilgrim Fathers, when they 
landed in Massachusetts, were still using 
salt. Some of their descendants continue 
to do so. The first serious experiments 
in freezing fish commenced hardly more 
than thirty years ago, when _ iceless 
refrigerating plants 
first began using 
ammonia to produce 
a colder cold than 
ice. The results were 
unsatisfactory. Froz- 
en fish dried out, lost 
weight, turned yel- 
low or sour. 

Dr. Harden F. 

Taylor, appointed 
by the late Presi- 
dent Wilson to the 
United States Bu- 
reau of Fisheries to 
find ways of increas- 
ing food supply, set 
out to find the rea- 
son. He discovered 
it under the micro- Just like the big ice 
scope. Large, jagged Sittmnatic. refrigerator 
ice crystals had _~,peof the wali 
punctured the flesh ods of quick freezing. 
of the frozen fish. 
The flavor and nutritive substances 
in the cells had leaked out, allowing the 
entrance of bacteria that would spoil the 
fish. 

The large ice crystals were formed 
during the two or three days that it took 
to freeze the fish. Would quick freezing 
produce ice crystals so small that they 
wouldn’t puncture the flesh of a fish? 

Dr. Taylor exposed some haddock to a 
temperature of forty degrees below zero. 
In less than an hour it was solid ice. 
Carefully he shaved off a delicate sliver of 
flesh and placed it under a microscope. 
Tiny ice crystals told him he had been 
successful. 


Now. for a practical try-out. The had- 
dock were quick-frozen, dipped in a 
pan of water to give them a protective 
shel). of ice, and placed in storage. Six 
months passed. Then the haddock were 
removed and thawed out. 

““We looked at their cells,” says Dr. 
Taylor. ‘Almost perfect! We weighed 
them to see how much moisture had 
escaped. Practically none! We cooked 
and ate some of the fish. Delicious!” 

Today the idea of congealing fish 
almost instantaneously to preserve them 
with tiny ice crystals is applied com- 
mercially in factories that dot the 
Atlantic coast from Nova Scotia to 
Florida. One such plant, at Halifax, 
N. S., freezes a ton of fish every two hours. 
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Not a moment is lost. Frozen fish, packed in cartons, are con- 
veyed quickly into the refrigerator cars, which transport them. 


But adapting the laboratory process to 
commercial use has proved less simple in 
fact than in theory. A fish’s body is 
mostly water—from seventy-five to 
eighty percent, to be exact. To freeze a 
ton of fish, then, three quarters of a ton 
of water at room temperature has to be 
turned to ice—a process that requires the 
removal of about 280,000 B. t. u., or heat 
units. Otherwise stated, this feat is 
comparable to extracting heat from a 
thousand-pound chunk of glowing, red- 
hot iron until it is cool enough for a per- 
son to lay his hand on it anywhere with 
comfort. 

Ingenious machines are at work in 


These fish will be cleaned, 
filleted, frozen, and ship- 
ped thousands of miles, 
and will arrive at their 
destinations as fresh as 
when they started out. 
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these factories to accomplish the 


at Gloucester, Mass., fish with 
their fins and bones removed are 
placed in their final packages and 
sent rolling, carton and all, be- 
tween two wide metal belts in a 
freezing tunnel. One belt presses 
firmly against the package from 
below and the other from above, 
Both belts are sprayed mean- 
while with brine at forty-five 
degrees below zero, the searing 
cold being transferred through 
the metal to the package. Al- 
though the brine cannot come in 
contact with the fish, there is 
practically no air space to slow 
down the freezing. After an 
hour in the freezing tunnel the 


brick. No more refrigeration is 
needed, and the cartons are 
packed into heat-insulated ship- 
ping cases, lined with material 
to exclude warmth, and are 
ready to be dispatched to their 
destination. Lately not 
only fish, but also clams 
and sausages, have been 
quick-frozen by the same 
method. 


N ANOTHER process 

used by a Groton, 
Conn., factory, boned or 
“‘filleted” fish are laid, 
unpacked, on wide alumi- 
num plates that travel 
around an endless oval 
track in a freezing room. 
A trough beneath the 
plates is filled with brine 
at about twenty degrees 
below zero, in contact 
with the bottom of the 
moving plates. By the 
time a plate has made 
the circuit of the room, 
which takes forty min- 
utes, the pink-white fish 
are frozen hard as stone. 
Operators with gloved 
hands feed the chilly ob- 
jects into a wrapping and 
sealing machine that 
bundles them up in 
waxed paper and puts 
them in a package for 
shipment. Haddock, 
cod, sole, and other fish 
are treated in this way. 





NICELESS refrigera- 
tor car, made possible 
by a new refrigerating 
system without moving parts, transports 
such products as these to great distances. 
An observer looking for the great pumps 
and compressors that ordinarily go with 
iceless cold storage plants would be sur- 
prised at their absence. Instead, the heat 
of a small gas flame and a remarkable 
substance known as “silica gel” keep 
the refrigerating fluid circulating through 
coils within the car. 
This silica gel, a hard, glassy material 
that looks like shiny sand, is one of the 
most porous materials known to science. 


When cool, it absorbs enormous quantities 


of the liquid that chills the pipes; when 
heated, it drives (Continued on page 158) 


difficult operation. In a plant | 


carton of fish emerges stiff as a- 
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Young Astronomers Run High School Observatory 


at San Francisco, California, is an 

unusual astronomical observatory, 
owned and operated by a high school. 
The building and its equipment are 
mounted on the top of the annex of the 
Galileo High School, which is named 
after the famous Italian 
astronomer of the seven- 
teenth century. 

The revolving dome sur- 
mounts an artistic concrete 
room in which the amateur 
astronomers meet for their 
nocturnal studies. It is en- 
tered by an outside stair- 
way leading from the roof 
of the annex building. As 
part of their work, the 
members of the high schoo! 
class assembled the equip- 
ment and mounted the in- 
struments under the direc- 
tion of their astronomy in- 
structor, Harry Raphael. 


()stSe2 Francs the Golden Gate; 


HE telescope, mounted 

within the twenty-one- 
foot dome, is of the refrac- 
tor type. That is, it has a 
magnifying lens instead of 
a mirror within the barrel. 
Through its five-and-one- 
half-inch lens familiar stars 
may be studied closely while 
intricate electric clockwork 
mechanism within the base 
of the _telescope circles the 
large ‘ ‘spyglass, ” synchro- 
nizing its movement with 
that of the heavenly bodies 
being observed. 

Besides the large tele- 
scope, the equipment in- 
cludes a second smaller in- 
Strument, as well as sex- 


tants and other apparatus for supple- 
menting the textbook work of the stu- 
dents with first-hand observations. 
Funds to purchase the telescopes and 
mountings were raised by the high school 
students themselves. 
The new equipment at San Francisco 





High school students mounting their five-and-one-half-inch 
refractor telescope in the observatory. Electric clockwork 
mechanism synchronizes it with the movements of the stars. 


is but one of several roof-top observa- 
tories erected by high schools for the use 
of embryo American astronomers. Be- 
sides, many amateur sky-watchers have 
built their own home equipment for 
studying the stars. 

A junked automobile helped Leland 
M. Thurston, a sixteen- 
year-old Providence R. 
I., boy, to construct a 
telescope which he set 
up in his back yard. The 
elevating and rotating 
parts of the instrument 
were discarded units of 
the auto. Thurston pur- 
chased his reflecting mir- 
ror “in the rough” and 
ground and silvered it 
himself. A cobweb on 
the chimney of a neigh- 
bor’s house appears like 
a piece of rope, he said, 
through the homemade 
instrument. 


ICHARD WIL- 
LIAMS, a fifteen- 
year-old amateur, of San 
Jose, Calif., is the young- 
= aS est member of the Amer- 
High School, San ican Association of Var- 
Francisco, and a stu- iable Star Observers. He 
dent using a sextant. sends in to the Harvard 
University Astronomical 
Division a monthly report of findings 
with his improvised telescope. 

Recently an amateur living near Cape 
Town, South Africa, discovered a new 
comet. Officials of the Union Observatory 
in Cape Town named it the Forbes Comet 
after its discoverer. In 1927, two other 

comets, too faint to be seen without the 

aid of a telescope, were reported within 
a few days of each other. Both were dis- 
covered by amateurs. 
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The World’s Highest Dam 


Rising 386 Feet 


Building the 386-foot Diablo Dam on the Skagit River. An end- 
less belt conveyor pours 1,500 cubic yards-of concrete a day. 


CONCRETE dam that will be a foot 
higher than the present record holder, 
the Pacoima Canyon structure of south- 
ern California, described in a recent issue 
of PopULAR SCIENCE MONTHLY, is being 
built on the Skagit River in the state 
of Washington. When completed next 
spring, it will stand 386 feet high. It will 
form the heart of a gigantic $30,000,000 
hydroelectric project under construction 
by the city of Seattle. 
The new Washington barrier, known 
as the Diablo Dam, is located on the west 
slope of the. Cascade Range. Its base, 
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City officials of Seattle de- 
scending to the base of the dam 
during a tour of inspection. 


150 feet thick, is embedded 
in solid rock, forty-five feet 
below the bottom of the 
Skagit River. The com- 
pleted dam will contain 
316,000 cubic yards of 
concrete. 

A novel feature of the 
construction work is an 
endless belt conveyor for 
pouring the concrete into 
the forms. The framework 
on which the belt moves 
can be swung to any part 
of the location, and the conveyor pours 
1,500 cubic yards of concrete a day. 

The mayor and city officials of Seattle 
recently made the 150-mile trip from the 
city to inspect the site of construction 
and observe the progress being made. 

The neighboring state of Oregon will 
eventually eclipse the Diablo Dam with a 
structure that appears likely to hold the 
lead for some time. On the Owyhee River, 
in the eastern part of the state, near the 
Idaho line, the United States Govern- 
ment is erecting a mighty wall of concrete 
that will rise 405 feet when finished. 


Outboards Drive anes a prone Canal 


ROPELLERS of two outboard mo- 

tors lashed to the sides of the after 
deck of the Margaret F IV, a racing sloop, 
recently drove it through the Erie Canal. 
When the owner decided to take the craft 
from New York City to Detroit, he found 
the hull was too high for convenient trans- 
portation by rail and decided to take it 
through the canal. ' As there was no room 
for tacking in this waterway, it was im- 
possible to make the trip under sail; so a 
heavy piece of timber was bolted across 
the after deck and two outboard motors 
attached to it. 

By turning the motors or slowing one 
down, the unusual boat was steered up 
the canal, reaching Lake Erie without 
trouble. This new wrinkle in navigation 
came shortly after outboard motors had 
been adopted as regular equipment on 
barges in an English canal, as related in 
the August PopuLaR SCIENCE MONTHLY. 
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The racing sloop Margaret F IV, sails furled, starting her trip up the Erie Canal, driven by two 
outboard motors at the stern. The motors are attached to a heavy timber bolted across the deck. 
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Metals Act Strangely at 
458 Below Zero 


| MAINTAINING a temperature of 
458.58 degrees F. below zero in a 
chamber twelve cubic inches in size— 
nearly that of a half-pint container— 
Prof. W. H. Keesom, Leyden University 
physicist, recently paved the way for 
experiments to reveal new properties of 
matter. This temperature had been 
achieved before, but only in a space about 
the size of a small grape—of one cubic 
centimeter. With the Dutch expert’s new 
apparatus, instruments may be placed in 
the chamber for studying the strange 
manner in which metals and other sub- 
stances behave when they are subjected 
to the extreme cold. 

It is hard for the human mind to con- 
ceive of such frigidity as 458 degrees be- 
low zero, when a variation of about 150 
degrees spells all the difference between 
hot summer weather and icy winter. At 
the lower end of the temperature scale 
objects behave strangely. The air freezes 
solid, and a tin cup becomes so brittle 
that it can be shattered with a hammer 
into a thousand pieces. 

Only eighty-two hundredths of a degree 
below the temperature of Prof. Keesom’s 
half-pint flask lies “‘absolute zero””—that 
temperature, never yet attained, at which 
heat ceases to exist. 


Preventive Science Cuts 
Typhoid Death Rate 


HE fight against the invisible, ty- 

phoid bacillus was marked with in- 
creased success last year, the American 
Medical Association reports. Of eighty- 
one cities in the United States having 
populations over 100,000, nine had no 
typhoid deaths during 1928. One of these, 
Tacoma, Wash., stood at the foot of the 
list of Mountain and Pacific ‘states in 
1927. Last vear, it made a record which 
none of the other cities has ever equaled. It 
had no deaths from typhoid or diphtheria 
during the twelve months. 

Preventive inoculation and increased 
sanitary precautions are the weapons used 
against the disease. The value of vacci- 
nation against typhoid was demonstrated, 
during the war, in the American Army, 
where it was compulsory. 
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Largest Sundial Is a Lamp-Post at Night 
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Constructed of reinforced concrete, this enormous sundial tells the time in a small park at San Fran- 
cisco. The electric lamp hanging near the top of the sloping stile illuminates the park after dark. 


SUNDIAL almost as high as a house, 

and said to be the largest in the 
world, was completed recently in a resi- 
dential district of San Francisco, Calif. 
Its sloping stile, which casts a shadow to 
indicate the time of day, is made of rein- 
forced concrete; and about it circlesa curb 
of concrete to form the dial itself, which 
is marked with hourly divisions. 

More a curiosity and an ornamental 
structure than an accurate time-recorder, 
the enormous dial has attracted visitors 
from all parts of the city. Its upper end 
has been utilized as a lamp-post, an elec- 


tric light hanging from it to shed illumi- 
nation on the small park in which it is 
located; and children living jnear by use 
the sloping face as a slide. 

Up until the eighteenth century, when 
clocks and watches began to be common, 
sundials were in wide use for telling time. 
A Babylonian astronomer, Berossus, 
about 300 B.c., constructed the first sun- 
dial of which there is certain knowledge. 
Four hundred years before this, however, 
the writer of Isaiah in the Bible referred 
to the shadow of a sundial but gave no 
inkling of how the dial was constructed. 


Farm Electricity from High Voltage Lines 


IGH tension lines, carrying thou- 

sands of kilowatts of electrical energy 
at high voltage, now can be economically 
tapped to supply current for farms and 
scattered villages along the line. The 
expense of installing elaborate substa- 
tions has been eliminated by a miniature 
substation recently developed in the 
laboratories of the General Electric 
Company. 

This miniature substation is fitted 
with a single-phase, oil-insulated, self- 
cooled, step-down transformer which 
takes the high voltage current from the 
line and transforms it to a lower voltage 
suitable for local distribution. 

There is, of course, nothing new about 
the construction of such a transformer. 
Many thousands of step-down trans- 
formers are in use. The unique features 
of the new miniature substation are in 
the methods used to protect the main 
line against electrical troubles originating 
in the substation. As the illustration 
shows, extraordinary precautions are 
taken with the insulation so that if light- 
ning strikes the substation the operation 
of the overland high tension line will not 
be affected. In addition, a short circuit 
on the local lines immediately operates 
to disconnect the entire substation so 
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that the short circuit is not carried back 
to the main line. 

The introduction of this new sub- 
station will, it is believed, result in the 
electrification of thousands of farms and 
isolated communities now lacking the ad- 
vantages of electric power. 
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Speeding Train Drops Off 
Cars at Way Stations. 


XPRESS trains which literally “fall 
apart” at full speed to deliver cars 
and their passengers at small way stations 
were put into service in England the 
other day. Coaches destined for minor 
stops are attached to the rear and de- 
tached or ‘‘slipped” when their stations 
are reached, while the train speeds on. 
The “slipping” is accomplished through 
an ingenious uncoupling device. Over 
the coupling hook fits a sliding bar which 
is lifted by a lever operated by a “slip- 
guard” from a compartment at the 
front of the section to be detached. 

As soon as the coupling is broken, the 
air brakes are automatically applied to 
the detached section. Naturally, both 
airbrake and train heating pipe connec- 
tions are pulled apart, but the air brake 
pipe on the proceeding express is auto- 
matically sealed, as are the heating pipes 
on both sections. 


Counts 8,239 in Ant Hill 


OW many ants are there in the 
average mound? 

About ten thousand, according to 
Prof. E. A. Andrews, of Johns Hopkins 
University, Baltimore, Md. In one case, 
Professor Andrews actually counted the 
ants in a mound and found its galleries 
inhabited by exactly 8,239 individuals. 
These insects were ruled by no fewer 
than eleven queens. The queen ant is not 
intolerant of her rivals like the queen bee, 
which kills all young pretenders to her 
throne unless prevented by the workers. 

In previous counts of ant heap popula- 
tions, the total often has been given as 
close to 30,000, and sometimes as high 
as 500,000. 
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a Te otf te eee 
One of the miniature substations. 
Elaborate insulation protects high vol- 
tage line from lightning burn-outs. 





Left: Another view, showing sub- 
station completely installed and con- 
nected with main line to supply farms. 
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Monoplane Bremen Goes to New York Museum 


ba td 


The Bremen hanging in Grand Central Sta- 
tion, New York, over one of earliest trains. 


f pace Bremen, famous Junkers 
monoplane, which made the 
first westward crossing of the North 
Atlantic last year, recently arrived 
in New York City, where it will be 
kept on permanent exhibition at 
the Museum of Peaceful Arts. The 
machine was presented to the city 
by the late Baron von Huenefeld, 
who with Hermann Koehl, German 
pilot, and James C. Fitzmaurice, 
Irish airman, made the historic 
crossing. It was first placed on tem- 
porary exhibition in the Grand 
Central Terminal, and there was seen for 
the first time by the American public. 

In landing at Greenly Island, off the 
coast of Labrador, at the end of the 
flight, the plane crashed and could not be 
flown on to New York. The “Three 
Musketeers of the Air” continued their 
journey in a relief plane, leaving the 
Bremen on the island to be shipped from 
there later. 


Find Open Windows Are 
the Best Ventilators 


PENING the windows and letting 

Nature take its course is still the 
most effective way of airing a room, and 
no mechanical ventilating system thus far 
devised improves on this old-fashioned 
method. Such is the conclusion just 
reached by the U. S. Public Health 
Service after a survey of schools to 
determine the frequency of colds, bron- 
chial trouble, and other respiratory 
diseases among the pupils in relation to 
the means of ventilation used in the 


buildings. = 


The investigators found that in me- 
chanically ventilated schools the number 
of pupils suffering from respiratory ail- 
ments was a little less than twice that in 
“open-window”’ schools, the percentages 
being three as against one and eight-tenths. 


‘ a winter. 
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Auto Cigar Lighter Held 
by Suction Grip 


CIGAR lighter that can be installed 

on an automobile dashboard in a 
moment and requires no wires or batteries 
has appeared on the market. . A rubber 
suction grip holds it to the dashboard. 
When its cap is pulled off, as pictured 
above, a file rasps upon flint, igniting the 


‘lighter, which is designed to burn any 


fluid used in the ordinary pocket device. 

When not in use as an accessory in the 
motor car, it can be detached and carried 
in the pocket or stuck to a desk to pro- 
vide a quick and handy light. 


Alaska Hunts Destructive 
Wolves and Coyotes 


OLVES roaming the tundra of 
Alaska are killing off reindeer at the 
rate of about 100 for each wolf during 
More than 500 reindeer were 
killed by only five wolves last winter 


near Unalakleet, and the previous season. 


200 were slain by two wolves near St. 
Michael. 

Coyotes also are taking a heavy toll of 
fur-bearing animals and migratory birds, 
as well as of sheep and caribou. They have 
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destroyed entire colonies of foxes, and 
Alaska trappers are alarmed by the 
situation. 

To end these depredations, the legisla- 
ture of Alaska recently appropriated 
$30,000 for a hunting campaign against 
the predatory animals. 


Soviet Machine Gun Fires 
Ten Shots a Second 


EN shots a second is the reported 

maximum speed of a new machine 
gun invented by a Russian and recently 
introduced in the Soviet army and air 
forces. Allowing for the time it takes to 
change the drums, the gun discharges 
150 bullets a minute. The Lewis machine 
gun, used previously by the Russians; 
fires 125 shots a minute. The new weapon 
is said to be effective at a distance of 
about 2,400 feet. 


Traffic Light Warning to 
Safeguard Pedestrians 


FEW years ago, a pedestrian was 

crossing a street at a busy corner in 
Cleveland, O. Just as he was halfway 
across, traffic lights changed and he 
escaped the unleashed automobiles only 
by a mad dash for the curb. As he walked 
on, an idea popped into his head. 

That idea recently took completed 
form in an invention which the pedes- 
trian, Herman Gechter, assisted by Dr. 
Ernst Watzl, a Cleveland engineer, has 
perfected. It tells both pedestrians and 
motorists exactly how much time will 
elapse before traffic lights change. The 
device is.a “clock,” with a hand and a 
circular dial numbered from one to 
twelve, as in the usual timepiece; hand 
andi dial are illuminated by neon |light, 
as this is most easily seen at a distance. 
By glancing at the position of this pointer, 
an observer can determine whether the 
light on the traffic signal has just been 
turned on or is about to change. As the 
pointer touches twelve, the lights change. 

Traffic signals equipped with new 
“clocks” will aid pedestrians crossing 
streets and motorists in gaging their speed. 





The position of the pointer indicates the time 
before traffic lights are scheduled to change. 
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Erased Writing Revealed 
by Ultra-Violet Rays 


TRA-VIOLET rays, used in the 

treatment of rickets and other ail- 
ments, now are being called to the aid of 
the historian and antiquarian. Recently 
Professor G. R. Kébel, of the University 
of Vienna, Austria, discovered that, by 
means of ultra-violet rays, the now 
invisible writings on palimpsests, the 
doubly-written parchments of Medieval 
times, may be photographed and de- 
ciphered. 

Parchment often was used twice and 
sometimes three times by the scribes of 
the Middle Ages, because of its cost and 
scarcity. The chronicler would erase, and 
frequently not very carefully, the writing 
from a document and use the same parch- 
ment again. By the new use of ultra- 
violet light, important historical, literary, 
and scientific data may be revealed. 

American scientists have further dis- 
covered that various kinds of ancient 
inks may be brought to light by ultra- 
violet rays of different wave lengths. 


Woman Sets Office Clocks 
by 100-Year-Old Watch 


WATCH that is said to have kept 
LA. perfect time for a hundred years has 
provided its owner, Miss R. Belville, of 
London, England, with a steady income 
for forty years. Known as “The Clock- 
woman of London,” she makes daily trips 
to a number of business houses, setting 
their clocks to the correct Greenwich 
time as told by the old timepiece, known 
as “ Arnold 345.” 

The watch was made for the Duke of 
Sussex, son of King George III of Eng- 
land. Later it came into the possession of 
Miss Belville’s father, an attendant at 
the Greenwich Observatory. He dis- 
covered its remarkable ability and started 
the unique occupation of supplying the 
correct time to offices, which his daughter, 
now seventy-five years old, still pursues. 





London’s “Clockwoman’’ supervising setting 
of office clock by her hundred-year-old watch. 
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Automobile “Tight-Ropes” on Power Line 





Three-Color Flashlamp 
Serves as Signal 


RED, green, or white light is possible 

with a new electric flashlamp pictured 
above. It is designed especially for po- 
licemen, motorists, and campers, for 
whom it serves as a handy method of 
night signaling. When both buttons on 
the front of the device are at the bottom, 
the light is white. Sliding one of the but- 
tons up pushes a red shield between the 
lens and bulb and the light changes to red. 
If, instead, the other button is moved up, 
the light becomes green. The first but- 
ton to be manipulated must be returned 
to the lower position before the other one 
can be pushed up. 

Another feature of the lamp is the 
arrangement of the three buttons at the 
top. One turns on the light, when pressed 
down completely. Given a slight pressure 
it can be used for flashing the light on and 
off in any of the three colors for “dot and 
dash” signaling. The center button locks 
the mechanism so that the lamp cannot 
become accidentally lighted while being 
carried in the pocket. The other button 
switches off the light. An adjustable 
leather strap permits the lamp to be car- 
ried in the hand, hung on the wall, or, 
whenever it is necessary, attached to a 
belt or button of a garment, leaving both 
hands free. 







automobile on hundred-foot-high power lines. 
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H. Kambrinow, German dare-devil, driving his 





TIGHT-ROPE-RIDING auto- 

£% mobile recently thrilled watchers 
in the vicinity of Berlin, Germany, 
when H. Kambrinow, a dare-devil 
rider, drove the machine along 
parallel high tension wires for almost 
a fifth of a mile. At some places the 
swaying wires were a hundred feet 
from the ground, with yawning lime- 
stone quarries below, yet the heavy 
machine completed the trip safely 
at fifteen miles an hour. 
The pneumatic tires had been removed, 
and the car ran on clincher rims, which 
held it to the wire. Before the perilous 
ride, the electric current in the wires was 
turned off at the power house to make the 
feat possible. Near the end of the per- 
formance, Kambrinow stopped the ma- 
chine for a moment and, standing up in 
the seat, waved reassuringly to watchers 
in a gully below. 





Plant and Bird Species 
Outlived Monsters 


LANTS and birds descended from 

species that lived millions of years ago 
still exist, while the large mammals and 
reptiles of prehistoric times, such as mas- 
todons, dinosaurs, and giant armadillos, 
have been extinct for centuries. 

This fact was revealed by recent excava- 
tions in two widely separated parts of the 
world. In the Sutschansk mines near 
Vladivostok, Siberia, a Russian paleontol- 
ogist, found fossil plants 155,000,000 
years old. What he discovered were really 
leaf prints in the rock, but these could 
clearly be distinguished as belonging to a 
genus of which the American wild sar- 
saparilla and the Hercules shrub are 
descendants. 

In Florida, representatives of the 
Smithsonian Institution unearthed a fos- 
sil bed in which bones of ducks, geese, 
storks, and other present-day birds lay 
side by side with the remains of mam- 
moths, ancient horses, and other creatures 
of at least a million years ago. 
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Claims Rubber Studs Make 
Tires Puncture-Proof 


NVENTION of a rubber tire that can- 
not be punctured, though it contains 
no metal armor, i$ claimed by E. C. 
Walton, LaPorte, Ind., engineer. His 
tire is protected by studding the tread of 
ordinary rubber with hard rubber disks, 
arranged in several layers beneath the 
sutface so that they cannot work loose. 
These disks are sufficiently strong, he 
says, to stop a nail or piece of glass from 
iercing the casing; yet they do not inter- 
ere with the normal flexing of the tire. 
Since no metal is used there is said to be 
no heating of the rubber, nor any possi- 
bility of cutting the fabric. The invention 
should add greatly to the life of tires. 


American Hens Go In for 
Quantity Production 


YFFICIENCY and mass production, 

4 watchwords of modern industry, 
have invaded the henhouse. Department 
of Agriculture statistics show that the 
United States had fewer hens last year 
than in 1927 but that the birds more than 
made up for the thinning of their ranks 
by laying a greater total of eggs. 

At the close of the first half of this year, 
the number of hens was four percent less 
than last year, but again the “output” 
per hen was greater. In the same period, 
the hatch had increased six percent over 
the corresponding months of 1928. 


Paper Made Fireproof by 
New Seeret Chemical 


MAGINE a blow torch, used to cut 
through steel girders, playing for an 

instant on a piece of paper without singe- 
ing it, or a piece of wood resting momen- 
tarily unharmed in a white-hot blast 
furnace. 

Those apparent reversals of nature’s 
laws are said to have been accomplished 
by two experimenters in Los Angeles, 
Calif. By soaking paper and wood in a 
secret chemical preparation, Dr. O. T. 
Hodnefield and Dr. W. W. Shartel report 
they have succeeded in making these in- 
flammable materials virtually fireproof. 

The inventors, it is said, are prepared 
to manufacture their fireproofing chemical 
soon on a commercial scale. They predict 
it will make wooden structures as resistant 
to fires as stone buildings are. 






Dr. O. T. Hodnefield, co-discoverer of new fireproofing chem- 
ical, shows how it protects wood from a blowtorch flame. 
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Blocks Simplify Nailing in Fireproof Walls 


















WO recent in- 
novations in 
building provide 
convenient nailing 
blocks for attaching 
baseboards, picture 
molds, or wall pan- 
els to walls made of 
hollow tile or terra 
cotta, or containing 
metal lath. For the metal lath, square 
steel clips, each with an opening on one side 
that allows it to be slipped on one of the 
narrow metal uprights, provide anchors 
for wooden wedges driven into the clips 
to form nailing blocks. For tile walls, 
blocks of wood, faced with upright 
grooves to give the mortar a firmer hold, 
are cemented between the tile ends. 


Left: Inserting corrugated 
wooden blocks in mortar joints 
to provide a convenient base for 
nailing trim to hollow tile wall. 


Below: Attaching nailing block 
to metal lath by means of ¢ 
specially manufactured clip 


According to the manufacturer, these 
devices make possible a fifty percent 
saving in labor and a reduction of more 
than half the costs in providing nailing 
bases in fireproof buildings. More than 
twenty-five thousand of the new clips and 
mortar joint blocks are said to have been 
used in one office building in Los Angeles, 
Calif., recently. 


Eggs, Beans, and Milk Cause Strange Ailment 


N A recent report to the American 

Medical Association, two physicians 
of St. Louis, Mo., described a disease 
which resembles hay fever in its causes. 
They told of persons suffering from 
purple spots on the face or body after 
eating small quantities of eggs or beans, 
or drinking as little as one spoonful of 
milk. This disorder, the 
doctors explained, is 
caused by oversensitive- 
ness to the proteins in 
these foods, just as hay 
fever is due to sensitive- 
ness to the proteins in 
the pollen of certain 
plants, resulting in in- 
flammation of eyes and 
nose. The purple spots 
are the result of blood 
escaping from small veins 
and arteries just under- 
neath the skin, produc- 
ing “‘chemical bruises.” 


Habitual sufferers from hay fever in the 
United States may escape its discomforts 
by going to Europe, where, according to 
medical experts, the disease is much less 
prevalent than in this country. There 
are also, however, some “hay-fever 
proof” localities in the United States. 
Of these the White Mountain region in 
New Hampshire is best known. 





Radio May Set Watches 


ATCHES soon may be set auto- 

matically by radio if plans of an 
American timepiece manufacturer are 
successful. There is a race between this 
firm and a German concern, to produce the 
first radio-regulated timepiece that is 
practicable, according to Louis G. Cald- 
well, former general counsel of the U. S. 
Radio Commission. If it can be done, 
the watch of the future will keep ob- 
servatory time so long as it is running. 
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Air’s Ozone May Be Caused by Sunspots 


RT of the ozone, that mysterious 
and healthful form of oxygen in the 
earth’s atmosphere, may be produced by 
sunspots. Dr. F. E. Fowle, of the Smith- 
sonian Institution, Washington, D. C., 
recently advanced the theory that, while 
one layer of ozone in the atmosphere is 
created by the ultraviolet light of the 
sun, another owes its origin to minute 
particles emanating from sunspots and 
shot at the earth by billions. This theory 
the physicist bases on his observation 


Sculptured Panels Beautify Fire Escapes 


OMBINING beauty with utility, a 
California architect recently de- 
signed a new type of fire escape which 
constitutes not only an effective means of 
rescue but also an escape from the ugli- 
ness of the conventional gratings and 
ladders. 

In his plans for the headquarters of a 
Hollywood motion picture concern, he 
substituted for the usual iron framework 
a series of decorative concrete balconies, 
connected between floor levels by a 
system of steel stairways. As a rule fire- 
escapes, because of ugliness, are placed at 
the sides or the back of buildings. But 
the Californian found that they could be 
made to strike a decorative note in his 
design, and so he included the balconies 
in his scheme for the front of the struc- 




















that ozone is absent from the upper layers 


of the atmosphere during a minimum 
sunspot period. r 

Ozone, which was first observed by the 
Dutch scientist van Marum in 1785, has 
a faint blue hue and its odor! resembles 
that of chlorine. The smell usually 
attributed to phosphorous is really 
that of ozone. It is strongly notice- 
able in .he vicinity of an object 
which has been struck by lightning 
and near electrical machinery. 


ture, overlooking one of the main streets. 

The new fire escapes produce a pleas- 
ing architectural effect and, besides, are 
attractive in themselves. Each balcony, 
on its face and sides, is embellished with 
sculptured figures cast in concrete panels. 
In keeping with the purpose of the build- 
ing, the relief design represents a scene in 
a motion picture studio, curiously exe- 
cuted in classical style. It shows a group 
of actors playing before a camera, to- 
gether with their director and other 
studio attaches, all of them portrayed as 
they might have appeared in ancient 
Greece if the Greeks had had movies and 
movie studios. Smaller designs for the 
sides of the balconies are carried out in 
similar fashion. 

Figures in relief also adorn the canti- 
lever beams supporting the 
balconies. To carry through 
the scheme, concrete plaques 
featuring classical dancers are 
set into the facade of the 
building. 

The plan may be followed in 
designing other buildings, by 
changing the decorative theme 
to suit. Plaster molds can be 
made from a sculptor’s full- 
size model, and with these 
molds as many panels as are 
needed can be cast. In case a 
vivid effect-is desired, colored 





A close-up view of one of the sculptured panels, cast in concrete, that adorn the fire 
escape balconies. Top: Decorative fire escapes on the front of the Hollywood building. 


concrete may be used. _ 







Self-Centering Nail Set 
New Aid to Carpenters 


IME is saved in setting nails, or driv- 

ing their heads below the surface of 
wood in finishing work, by a new tool 
designed to eliminate the usual hand-held 
punch. A conical opening at the bottom 
of the tool, pictured above, automatically 
centers the nail head below a plunger 
which is struck with a hammer to set the 
nail. A spring forces up the plunger after 
each nail is set. The self-centering feature 
is said to prevent marring the wood, as 
often happens when an ordinary punch 
slips off the nail as it is being struck. 





Radium Experts to Fight 
Cancer in Cities 


ITHIN a few years every large city 
in the United States will have a 
‘cancer institution,” equipped with from 
$500,000 to $1,000,000 worth of radium 
treatment apparatus and manned by a 
staff of experts and surgeons. Such was 
the recent prediction of Dr. James Ewing, 
head of the Department of Pathology in 
Cornell University, Ithaca, N. Y., anda 
noted cancer specialist. 
~—Fhese.institutions, Dr. Ewing said, will 
be established by the various state health 
departments, with the aid of private 
philanthropists, as an integral part of a 
nation-wide cancer-control program that 
is sure to be executed in the near future. 


Hands and Feet Missing 
in Brazilian Family 


N TWO generations of a Brazilian family 
reported to the Eugenics Research As- 
sociation, five of the members have been 
born without hands or feet. Three are 
children. Their father, similarly crippled, 
died recently. One uncle, also deformed, 
still lives. In explaining the strange case of 
hereditary deformity, biologists say the 
tiny living granules, called chromosomes, 
contained in every living cell, transmit 
characteristics from one generation to 
another. It is evident, they say, that the 
chromosomes of the Brazilian family lack 
some essential unit in their structure. 
This missing unit is the one responsible 
for the formation of feet and hands. 
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All Skins Contain Similar 
Colors, Tests Reveal 


brews the skin pigment of the so-called 
black, yellow, and red races does not 
differ from that of the white race except 
im quantity is the conclusion of two scien- 
tists at the Mayo Clinic and Foundation, 
Rochester, Minn. 

Using a spectrophotometer, or color 
analyzer, they have made a study of skin 
coloring in regard to vividness, hue, and 
amount of light reflected. They found 
that some men are black and others white 
not because of different-colored pigment, 
but because varying amounts of the same 
pigments reflect light in different degrees. 
Large quantities of pigment hide the 
blood in the superficial layers of the skin, 
and the investigators discovered that this 
blood affected the color of the skin even 
more than the pigment itself. The quan- 
tity of pigment present, they say, prob- 
ably is due to the amount of exposure to 
sunlight through countless generations. 


Engineers Like Blondes; 
Farmers Like Chickens 


HE fact that a man prefers blondes 
i. to brunettes may indicate that he 
should be an engineer instead of a lawyer, 
farmer, clerk, or mechanic, according to 
Prof. H. H. Remmers, of Purdue Univer- 
sity. In a recent questionnaire submitted 
to agriculture and engineering students, 
he discovered that the engineers like 
short women, blondes, shopwork, city 
life, and methodical] people. The pros- 
pective farmers like Jersey cattle, caring 
for chickens, digging in the garden, ex- 
cursions, polite people, and work with 
children. 
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Diving Reporter Phones from River Bottom 


INDESAY PARROTT, a New York 
Lu newspaperman, claims to be the 
first reporter to phone a story to his 
editor from under water. Recently he 
sent in a feature story while standing on 
the bottom of the East River, between 
Manhattan and Brooklyn. Attired in a 


Camera Records Unusual Lightning Display 


/ S A jagged streak of lightning twisted The latest steps of science to capture some 


across the sky over the office build- 
ings of downtown Chicago during a recent 
thunderstorm, a photogra- 
pher on Michigan Avenue 
obtained the remarkable pho- 
tograph at the right, catching 
the brilliant streak of millions 
of horsepower of electrical 
energy as it appeared framed 
by skyscrapers. 

A flash of lightning, de- 
fined in its simplest terms, is 
merely a powerful electric 
spark. Billions of electrons 
accumulate on the clouds, 
and, when the crowding be- 
comes too great, the electrons 
jump to the earth or to an- 
other cloud. That jump 
forms the lightning flash. 

There are approximately 
1,800 thunderstorms contin- 
ually raging on the earth, it 
is estimated by meteorolo- 
gists; and every second, 
somewhere in the world, a 
bolt of lightning is discharged 
from the sky. The electricity 
wasted in these destructive 
flashes surpasses many times 
the combined output of all 
the world’s power houses. 





of this waste energy were described re- 
cently in POPULAR SCIENCE MONTHLY. 


A brilliant streak of lightning, framed by Chicago skyscrap- 
ers, as caught by a lucky photographer during a recent storm. 
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Above: Lindesay Parrott, New York news- 
paper reporter, starting his dive to the bottom 
of the East River. Standing on the river bed, he 
reported his experience by phone. Left: The 
journalist-diver after his return to the surface. 


diving suit and helmet, he was lowered 
over the side of a tugboat and began his 
descent. 

As he slowly sank into the darkness 
below the surface, he began a running 
story of his sensations and experiences, 
speaking into a telephone instrument in- 
stalled within the diving outfit. The story 
was transcribed by a man at the other 
end of the phone connection in the news 
room of the paper and was on its way to 
the presses before the bulletlike helmet of 
Parrott’s diving suit appeared above the 
waves after he had been hauled to the top 
without mishap. 


The Stone Age Girls Used 
Lipsticks and Mirrors 


LTHOUGH $100,000,000 is spent in 
the United States each year for cos- 
metics—more than ten times the sum 
this country sets aside annually for sci- 
entific research—American women are by 
no means the inventors of this form of 
facial adornment, nor are their present- 
day European sisters. The art of make- 
up, almost as old as the human race, had 
reached a high point of development 
among the ancient Egyptians, Greeks, 
Romans, and other peoples. 

Recently it was discovered that the 
Irish colleen of the Stone Age, more than 
2,500 years ago, used a lipstick. In graves 
of the period unearthed accidentally in 
the course of harbor improvement work 
on Lambay Island, off the Irish coast near 
Dublin, representatives of the Dublin 
Museum found sticks of waxlike pink 
paint which they declared the belles of 
long ago employed to heighten the color 
of their lips. Other interesting articles 
found in the graves included metal 
brooches, stone finger rings, and bronze 
bracelets. There also was an iron hand 
mirror which, according to experts, never ' 
possessed a high polish, but which was 
turned into an implement of reflection by 
dipping it first in water. 
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Two Cross the Channel on Water Bicycles 


a, —s 


Two “Channel-cyclists’’—Roger Vin- 
cent (above) pedaled across in only five 
hours; Miss Aimee Pfanner (right) innine. 


PEACEFUL invasion of 
England on water bicycles 
took place recently when a 
French sportsman and a twenty- 
two-year-old girl pedaled their 
way safely across the twenty- 
odd miles of rough sea water 
separating Calais, France, from Dover. 
The first trip was made by Roger 
Vincent, who “‘bicycled” his way across 
the English Channel in slightly more than 
five hours, in spite of high seas and strong 
contrary winds. When nearing the white 
chalk cliffs of Dover, the sprocket chain 
of his machine broke and he had to climb 


» down on the floats to repair 

it. Later the hydrocycle was 

— caught in a strong offshore 

“ns current, giving the plucky 

% rider a hard battle for more 

ae a than an hour before he 

touched land. A fishing tug, 

carrying official timers, ac- 
companied him. 

Using a similar machine a 

few weeks later, Aimee Pfan- 

ner, a mannequin of Paris, 





made the trip in nine hours and nineteen 
minutes. 

She was trained for the trip by Rene 
Savard, who made what is believed to 
have been the first hydrocycle crossing, in 
1927. His time for the journey was six 
hours and six minutes—only an hour more 
than the record made by Vincent. 


Crack Train Cuts Time Across the Caseades 


ACING over winding 
rails in the shadow of 
snow-covered peaks, the 
Empire Builder, the Great 
Northern Railway’s latest 
crack train on the Chicago- 
Seattle run, recently in- 
augurated a new sixty-one- 
hour schedule between the 
two cities. The striking 
action photograph at the 
right was snapped as the 
train’s giant locomotive 
rounded a curve after bat- 
tling deep snow in a pass of 
the Cascade Mountains. 
Such service requires a 
specially articulated engine, 
built with the driving wheels 
in hinged units to permit it 
to traverse the sharp moun- 
tain curves. 

_ With increasing competi- 
tion from time-cutting aé- 
rial transportation, railways 
the world over are speeding 
up their trains. A new 
Italian locomotive is re- 
ported to have shown un- 
usual power and speed in 
recent tests. It will operate 
between Milan and Venice. 





\ \ 
{ \ 


The Empire Builder, the Great Northern’s new Chicago- 
Seattle express, thundering through the Cascade Mountains. 
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Pipe Lines Carry Coffee 
Down Venezuela Hills 


HE United States uses coffee at the 

average rate of more than twelve 
pounds for every person each year, but 
few coffee drinkers are aware that, in some 
cases, the first lap of the beans’ trip from 
plantation to percolator is accomplished 
by pipe lines. 

In Venezuela, the best coffee is grown 
on high plateaus. The coffee beans, still 
inside the red seeds that look like cherries 
or cranberries, are carried down to the 
shipping depots in the valleys through 
pipe lines, often five miles long, crossing 
deep chasms and turbulent mountain 
streams. Delivery of a load of coffee 
beans by pipe line takes forty minutes; 
by burro the trip takes half a day. There 
are more pipe lines, in Venezuela, trans- 
porting coffee than crude oil. 

The coffee berries are cut and carried 
by burro to a trough at the head of the 
pipe line, through which they descend 
by aid of a constant stream of water. At 
the lower end they land in another 
trough with a sieve bottom. Here they 
are dried, threshed, and finally sacked 
and shipped. 


“Dry Ice’? Offers a New | 
Remedy for Leprosy 


EPROSY, regarded for centuries as an 
incurable disease, has in the past few 
years been treated successfully with 
chaulmoogra oil, obtained from an East 
Indian tree. This method, however, has 
two disadvantages—the treatment takes 
several months and the oil is so nauseating 
that it cannot be administered in very 
large doses. 

Dr. A. Paldrok, a skin specialist at the 
University of Dorpat, in Esthonia, 
recently announced that he had de- 
veloped a new leprosy cure which will 
do away with the shortcomings of the 
chaulmoogra oil treatment. By his 
method, areas of the infected skin are 
frozen with solid carbon dioxide, or ‘dry 
ice.” Compounds of gold also are used 
in the treatment. 

The intensely cold material is said to 
kill the tissues for some distance below 
the diseased surface. The dead tissue cells 
discharge chemical substances into the 
blood which stimulate the body to repel 
scattered leprosy germs. 





Anger and Fear Born of 
Childhood Diseases ? 


F A person is quick-tempered or timid, 

or both, he is more to be pitied than 
scorned, for he probably is still a victim 
of diseases suffered when a child, accord- 
ing to Dr. George M. Stratton, of the 
University of California. 

Experiments with students conducted 
by Dr. Stratton indicated that those who 
had suffered the most diseases in child- 
hood were most susceptible to anger and 
fear. A record of the frequency of 
their emotion was compared with the 
students’ medical histories. It is Dr. 
Stratton’s theory that early diseases 
undermine the nervous system and 
glandular constitution, weakening their 
resistance to later emotional shocks. 
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Spring Rollers Replace Window Sash Cord 


r ELIMINATE thesash cord and sash 

weight from windows, H. A. Busby, 
of Columbus, Ohio, has invented a spring 
and roller device which, he says, permits 
a window to move up and down freely, 
yet holds it in place when raised. He 
claims it will do away with the necessity 
of weather stripping and will eliminate 
rattling and vibration. The window 
moves on small rollers inserted at the 
side and pressed outward against the 
window frame by springs. In the frame is 
a series of depressions spaced the same 
distance apart as the rollers. Wherever 
the rollers enter the depressions the win- 
dow is held from moving unless external 
force is applied. The spacing of rollers 
and depressions is such that the window, 
it is explained, can be held open at al- 
most any desired position. 


Luxury in Street Cars 


REMARKABLE aluminum street 
fA car constructed along new and luxur- 
ious lines, appeared on the streets of Pitts- 
burgh the other day. It has large, square 
windows like those in Pullman diners, 
which afford an unobstructed view and 
can be lowered and raised like automobile 
windows. In addition, the car has form- 
fitting seats, a floor of non-skid composi- 
tion, and soft, subdued lights. 


Automatic Detector Gives © 


Warning of Gas Leaks 


AN AUTOMATIC detector to locate gas 
LA leaks or warn of the presence of fire- 
damp in mines has been invented by a 
woman in Paris, France. Whenever the 
quantity of gas in the atmosphere is 
greater than 1.3 percent the instrument 
sounds a warning by ringing a bell and 
flashing a tiny electric lamp. 

Tests made in England as well as 
France are said to have indicated that the 
invention infallibly detects the presence 
of gas in the air. In France, it is being 
used to trace leaks in household gas lines 
and fixtures, and to insure that no gas 
escapes from loose plumbing joints when 
new meters are installed. 

The London street gas explosions of 
some months ago inspired the inventor. 











Locating a gas leak with the automatic detector. Excessive 
gas rings a warning bell and flashes a light in the instrument. 





Broken-away view of window, showing spring 
and roller device which replaces the sash cord. 
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Dry Air in Homes Causes 
Rugs to Wear Out 


ie WINTER, the air in the average 
American home has less humidity than 
that over the Sahara desert. A kiln for dry- 
ing lumber contains more moisture than a 
typical American room. These surprising 
facts were discovered during a recent 
study, in New York state, of the effect 
of dryness upon valuable rugs. 

Health authorities say that from thirty 
to forty-five percent humidity should be 
maintained for the most healthful living 
conditions. Yet most homes in Cold 
weather have less than twenty perceat, 
the report shows. 

As much as a bathtub full of water, 
from twelve to twenty gallons, should be 
evaporated every day in a good-sized 
house, to keep the humidity at the com- 
fort point during zero weather. One of 
the contributory causes of wear in val- 
uable rugs, the report points out, is in- 
sufficient humidity. In its natural state, 
wool holds thirty-five percent water. A 
reduction in moisture causes the rugs to 
“fuzz-out,” thus 
losing part of the 
fine wool woven 
into them. , 


Talkie Actors Rehearse on Skeleton Stage 


BROADWAY actor who had entered 

the ‘“‘talkies” told in PopurLaR 
ScIENCE MONTHLY, afew months ago, how 
the tearing of a piece of paper during the 
filming of one talking picture had spoiled 
a sound sequence that cost.approximately 
five hundred dollars. Slight mistakes on 
the stages where talking 
movies are produced may 
mean losses of thousands 
of dollars when elaborate 
equipment is used to record 
actions and spoken words 
at the same time. 

As a result, skeleton sets 
for rehearsals only are now 
part of the equipment of 
the Hollywood “talkie” 
studios. © These rehearsal 
stages are laid out with the 
same measurements as the 


actual sets and_ include 
lettered signs to indicate 
doors, “windows,” and 


other features involved in 
the scene. Here the players 
go over their lines and stage 
business in consultation 
with directors and authors. 





The scenes are letter-perfect before they 
are transferred to the “shooting”’ set. 

The photograph above shows Herbert 
Brenon, film director, going over a scene 
with Fannie Hurst, author (at his right), 
Winifred Westover, actress, and Karl 
Struss, photographer. 


Relief, Not Sorrow, Real 
Cause of Weeping 


N MOST cases, neither sorrow nor joy 
but rather relief from the tension in- 
duced by either one of these emotions is 
the real cause of tears. Dr. Frederick H. 
Lund, of Bucknell University, and Dr. 
H. V. Pike, of Danville State Hospital of 
Pennsylvania, after an investigation of 
the causes of weeping, recently reported 
this conclusion to the American Psycho- 
logical Association. 
Working on subjects with pronounced 
emotional reactions, the investigators 
found that weeping rarely occurred in a 
state of dejection or elation, but mostly 
when the depressing mood was alleviated 
by brighter circumstances or when calm 
set in following too great a joy. 
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Boys Need More Sunshine 
than Girls for Health 


HAT “boys are harder to rear than 
Tras” was recently given support by 
statistics issued from the Children’s Bu- 
reau of the U. S. Department of Labor, in 
Washington, D. C. These reveal that, 
although more boys are born in the United 
States than girls, the latter have thirty 
percent more chance of living. During the 
first year, 130 boy babies die for every 
100 girls who fail to survive. 

One reason for the higher mortality 
among male infants is indicated by Dr. 
Henry Bakwin, of Columbia University, 
who recently reported he had found that 
boys need more sunlight than girls, 
developing rickets and other diseases more 
readily when deprived of the beneficial 
rays of the sun. During months of plenti- 
ful sunshine, the death rate of boy and 
girl babies becomes practically equal. 
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Mechanical Nurse Holds the Baby’s Bottle 


MECHANICAL baby- 
bottle holder, designed 
to relieve mothers of the 
strain of holding the bottle 
while infants finish their 
meals, was recently exhib- 
ited in Chicago. Attached 
to a weighted base is a flex- 
ible arm similar to those 
used on desk lamps. Clamps 
at the end of this arm hold 
the bottle, which can be 
adjusted to any position. 
When the meal is over, 
the “baby diner” is taken 
away. Its flexible arm can 
be bent down, permitting it 
to be stored in a small 
space when not in use—a 
further advantage. 


Five Brothers Build an Unusual Airplane 





HEN five brothers of Madison, N. 
H., constructed their own airplane, 
they included features not found in more 


conventional models. Following the de- 
sign of Z. D. Granville, twenty-eight, old- 
est of the quintet, they put the joy-stick 





on the dashboard instead of in the floor, 
to give the pilot more room, and made 
the top wing adjustable for high or low 
speed flying. The photo shows the plane’s 
designer in the cockpit, and the four 
other builders standing by. 


Substitutes for Store Clerk’s Handwriting 


FEW months ago, P. A. Best, 

director of one of London’s large 
stores, told in PopULAR SCIENCE MONTHLY 
of the need of a new style of handwriting 
that would enable clerks to write fast 
and foolproof records. [legible sales 
slips, he estimated, cost department 
stores millions of dollars a year. 

A recent American invention is said to 
help remedy this situation, preventing 
errors that result in misdirected parcels. 
Each customer is given a small metal 
plate, or address toker, to carry in his 
pocketbook. Upon it is embossed the 
customer’s name and address. In making 
a purchase, he hands the plate to the 
clerk who places it into a small hand-held 
imprinter. When the sales slip and 
duplicates are slipped between the jaws 
of the imprinter and the handles squeezed 
together, the name and address are 





i 


Stamping name and address of a customer on 
the sales check with the new hand imprinter. 


stamped correctly upon all of the slips. 

According to the manufacturer of the 
device, this procedure eliminates error 
and saves time for clerks and customers. 





Just a minute, please. He’ll be happy as soon as the flexible 
arm is bent to place the bottle in the right position for his meal. 


Tiny One-Cell Creature 
Wears Life Preserver 


HOUGH composed of only one cell 

and not much larger than a pin-point, 
the arcella, a tiny creature that inhabits 
the ponds and streams of Europe, carries 
its own life-saving equipment within its 
microscopic body. The late Dr. E. J. 
Bles of Cambridge University, England, 
discovered not long ago that the minute 
animal, which lives in a miniature shell, 
possesses a Chemical mechanism by which 
it saves itself from drowning. When the 
arcella sinks into water containing in- 
sufficient oxygen for its needs, this mech- 
anism automatically fills a hole in its little 
body with gas. Thus rendered lighter, 
the arcella shoots up to the surface. 


Aluminum Coat Prolongs 
Life of Duralumin 


THIN coating of aluminum over 

duralumin, the light metal used 
extensively in dirigible and airplane con- 
struction, was shown in tests made by the 
U. S. Bureau of Standards to prevent 
corrosion which makes the high-strength 
alloy brittle and weak. 

A “wiggle machine” played an impor- 
tant part in the tests that led to the dis- 
covery of the protective coating. Speci- 
mens of duralumin were corroded in salt 
water while being stressed by being bent 
back and forth by the “‘ wiggle machine.” 
The aluminum-coated duralumin proved 
superior to the uncoated metal. 


Paraffin to Heal Lungs 


B* INJECTING paraffin into the 
chest, Dr. Hugo Hauke, a surgeon 
of Breslau, Germany, has speeded the 
recovery of tuberculosis patients, he 
reported recently to a surgical congress 
in Berlin. During pulmonary tubercu- 
losis, cavities form, particularly in the 
upper lobes of the lungs, and prevent 
the curative process, Dr. Hauke explains. 
If the diseased parts of the lobe are cut 
away from the chest, the cavities will 
collapse; paraffin injected into the re- 
sulting space will hold them flat. 
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New Antiskid Pavement Made Like Waffles 


“ AFFLE pavement” 
is the latest protec- 

tion against skidding in 
Berlin. When an asphalt 
street was laid recently in 
the German capital, a huge 
“centipede” machine with 
several rollers, in a train, 
ran over the hot surface to 
give the final leveling. The 
rear roller, with criss-cross 
ridges, marked the surface 
of the asphalt like a waffle 
to provide additional trac- 
tion for automobile wheels. 
Tests are said to have 
shown the nonskid pave- 
ment to be effective in wet 
weather, reducing the num- 
ber of accidents. It is ex- 
pected that the new sur- 
facing will be tried in other 
parts of Germany as well as in Berlin. 
Another unusual method of combating 
skidding on pavements has been reported 


More Women Flat Footed; 
Jobs Are Blamed 


SUDDEN increase of flat feet among 

women has been noted by a German 
orthopedist, Dr. Gustav Muskat. In the 
past, he says, approximately twice as 
many men as women have had flat feet, 
but recently the ratio has changed, so 
that now it is three to five against the 
women. He attributes the change to the 
many women in “gainful occupations.” 








= 
How M uch Do You Know 
About Photography ? 


EST your knowledge with 

these questions, chosen from 
hundreds asked by our readers. 
You will find the correct answers 
on page 156. 

1. Why is the picture on a 
film reversed—black where 
white should be? 

2. What is the difference be- 
tween a fast lens and a 
slow one? 

3. Who took the first photo- 
graph? 

4. How do you determine the 
best focal length for a 
lens? 

5. Why do pictures of racing 
automobiles always look 








distorted? 

6. Why are special lenses 
needed to take ~ colored 
movies? 


7. How big can an enlarge- 
ment be made without 
becoming fuzzy? 

8. What is the difference be- 
tween an anastigmat lens 
and the cheaper lens, ex- 
cept the price? 

9. What makes stereoscopic 
pictures look so natural? 

10. What is the difference be- 

tween a lens marked f/8 

and a lens marked f/6.3? 























The last of this huge train of rollers impresses criss-cross lines in 
hot asphalt pavement as a safeguard against vehicles skidding. 


from Paris, France. Layers of rubber were 
placed at street corners to help autoists 
to stop quickly and with less skidding. 
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Physical Comfort a Guide 
to Good Ventilation 


HYSICAL comfort should be the 

guide in the matter of house ventila- 
tion according to experts of the U. §, 
Public Health Service. The idea that 
all out-door air is “fresh” is a fallacy, 
they say, and so is the notion that sleep- 
ing with wide-open windows, regardless 
of temperature and weather, is necessarily 
healthful. The air from the outside, 
especially in cities where it is poisoned by 
smoke, dust, and various harmful gases, 
is often less desirable than that indoors. 

As for bedroom windows, the experts 
have calculated that, on a cold winter 
night, enough air leaks between the sash 
and the casement and between the upper 
and lower halves of a closed window not 
provided with weather stripping to sup- 
ply one adult with about 180 times the 
quantity of air he requires. 

Still, the Health Service does not ad- 
vocate sleeping with closed windows, any 
more than it advises going to bed with 
chattering teeth, a practice which is 
called far from healthful. 


Novel Tower Garage Parks Autos Five Deep 


UTOMOBILES are “stacked” five 
deep in a novel experimental parking 
tower recently opened at Sandusky, O. 
Occupying ground space no greater than 
that required for an ordinary two-car 
garage, the tower accommodates ten 
machines. The inventor is J. E. Morton, 
a Sandusky engineer. 

The building is made of reinforced 
concrete. Within it, ten heavy steel 
platforms, each holding a car, 
form an endless belt that is 
moved by an electric motor 
located at the top of the 
tower. Thus while the plat- 
forms on one side are rising 
with their cars, those on the 
other side are descending. At 
top and bottom the 
platforms slide across 
from one “column” 
to the other. 

Double doorways 
are provided at the 
ground level so that 
two machines can 
be driven into the 
unique “hanging ga- 
rage” at the same 
time. The motorist 
who wishes to park 
his car in the tower, 
drives in through the 
doorway and leaves 
the machine. Then 
the platforms are 
moved like the cars of a ferris 
wheel until another empty one 
reaches ground level in readiness 
for the next patron. When the 
motorist returns for his automo- 
bile, the machinery is again set 
in motion until the desired car 
reaches the level of the door. 

The inventor suggests that, 
without additional ground space, 
the towers can be increased in 
height to accommodate sixty 
automobiles and yet be perfectly 


garage. 


safe. Having made and tested a working 
model of a sixteen-car tower, he proposes 
hundreds of similar parking towers, erect- 
ed at various parts of a city, to solve 
the parking problem and speed up traffic. 

















Experimental ten-car parking tower at Sandusky, O. It 
requires no more ground space than the average two-car 


Above: inventor’s model of sixteen-car tower. 











~SS 


er 





TOON UD na Oa OREN FH 


SOCAN 
NR NONE ME ERNE AY 





OcroBER, 1929 


American Shad Shipped 
to Japan by Millions 


NOTHER “round-the-world” trip 
A is being taken—this time by a 
species of herring, the American shad. 
From Oregon rivers young shad are being 
transplanted to Japan, with such success 
that the Japanese government plans to 
spend large sums to further the work. 
Last year 3,000,000 fry, shipped in Co- 
lumbia River water in barrels, were trans- 
ported across the Pacific. This was the 
second stage in a trip which began some 
years ago when the shad was moved from 
the North Atlantic coast to the Pacific. 


Health Cards Proposed 


HE municipal health department of 

Bordeaux, France, proposes to ask all 
citizens to carry cards which will contain 
a record of every disease the bearer has 
suffered, every operation he has under- 
gone, and other notations ccncerning his 
health. The purpose is to aid hospital 
surgeons in compiling a “case history” in 
the event of an accident. Carrying of the 
records will be optional in Bordeaux, but 
some European health authorities wish 
to make it compulsory, to aid in detect- 
ing persons with contagious diseases. 
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This Poultry Farm Has 300,000 Laying Hens 


ORE than 100,000 eggs are 

collected every day at one of 
the world’s largest poultry farms, 
near Los Angeles, Calif. On: this 
hundred-acre ranch are housed 
300,000 laying hens—equal to the 
total population of a city the size 
of Denver, Colo. Add to this num- 
ber the 200,000 baby chicks which 
are being raised to become egg 
producers, and the total becomes 
half a million. 

To feed this flock of cacklers, a 
million pounds of chicken feed is 
used annually. 

Scientific methods of feeding and 
sanitation and the latest mechani- 
cal and electrical equipment are 
employed to increase production. 
A small army of workmen is re- 
quired to care for the flock and 
look after their daily needs. 

In the photograph are seen hun- 
dreds of pails filled with about 
three fourths of the daily yield, 
valued at more than $5,000. About 
a third of the entire population of 
the United States could be supplied 
with an egg from the annual pro- 
duction of this one farm. 


Movie Camera Detects False Alarm Jokers 


ORE than 7,000 false fire alarms were 
turned in last year in New York 

City alone. Nearly one out of every four 
times that the fire engines dashed through 
the streets, they were wasting time and 







Mayor Jamies J. Walker, of New York City, 
turning in an alarm to test the new motion 
picture detecting device. The camera 
attached to the arm at the top of the post 
recorded his image on a strip of film. 
The developed film is shown at the right. 





money responding to a false alarm. 
To protect the city from the costly 
pranks of practical jokers, a new fire 
alarm box, equipped with a mechanical 
“eye,” has been designed to photograph 
each person who turns the alarm key. 
On a projecting arm above the post to 
which the alarm box is at- 
tached a motion picture 
camera is focused upon 
the box. When an alarm 
is turned in, the camera 
automatically exposes a 
strip of film for a photo- 
graphic record of the per- 
son below. If the alarm 
proves false, the film gives 
the police a means of iden- 
tifying the culprit. 
Mayor James Walker, 
of New York City, re- 
cently tested the inven- 
tion. Fifteen minutes 
after he had turned the 
key, a film showing him 
performing the act had 
been developed. The cam- 
era is noiseless and the 
films can be preserved for 
future reference at police 
headquarters. 


THE NAMES and addresses 
of manufacturers of de- 
vices described on these 
pages will be supplied on 
request wherever pos- 
sible. Write to the In- 
formation Department, 
Popular Science Month- 
ly, 381 Fourth Avenue, 
New York City, inclosing 
a self-addressed stamped 
envelope for reply. 





Eggs by the thousands. Here is part of one day’s 
work of 300,000 hens on a farm near Los Angeles. 





Grasshoppers Have Valves 
for Breathing 
RASSHOPPERS, which, like all 


other insects, have no lungs, breathe 
through an intricate system of air tubes 
ending in tiny valves in their sides. The 
insects are able to control the operations 
of these pipes and portholes at will. 
These facts were revealed in experi- 
ments conducted the other day by James 
M. McArthur, a Louisiana entomologist. 
To study the grasshopper’s breathing sys- 
tem, he placed some of the valves under 
water and sealed others with varnish. 
He found that the insects can control the 
working of the tubes, just as human 
beings can breathe through the mouth or 
the nose. He discovered, too, that when a 
grasshopper prepares for a jump, its 
muscular motions pump air in and out of 
the small breathing pipes, through which 
the air is carried directly to the various 
organs of the insect’s body. 





Finds X-Rays Futile for 
Speeding Up Evolution 


HE hope of producing superior types 

of men by X-rays is pronounced futile 
by Dr. Halsey J. Bagg, of Memorial 
Hospital, New York City, an expert on 
heredity. Success in producing variations 
in fruit flies and mice by exposing the 
parents to the rays have led some ex- 
perimenters to conclude that human 
evolution might be speeded up by their 
use. Dr. Bagg points out that the varia- 
tions produced in the laboratory cannot 
be governed and that frequently they 
appear as deformities. 

Rats and mice, for instance, exposed to 
the rays, produced offspring with one 
kidney missing in the first generation and 
with the kidneys wholly absent in the 
second generation after exposure. 


| 
| 
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Power Detectors—How They Work | 





UCH will be said this year about 
the “power detector” tube as 
an important feature of a 


modern radio receiver. And 
many persons will get the impression that 
a “power detector” is some sort of a 
super detector circuit, far more sensitive 
than the ordinary hookup. That—to put 
it broadly—is exactly what a power 
detector circuit is mot. 

Considered in one way a detector tube 
is, perhaps, the most important tube in 
any radio receiver. In fact, the first 
vacuum tube receiver had only one tube, 
the detector tube. The tubes added later 
on, as the radio receiver reached a higher 
state of perfection, simply helped the 
detector tube to do a better job. Radio- 
frequency amplifier tubes were added to 
make the signal stronger before it reached 
the detector tube, and audio frequency 
amplifier tubes were added to take the 
output of the detector tube and bring it 
up to loudspeaker strength. 

The term “detector” really is a mis- 
nomer. The detector tube does not 
actually detect anything. It functions as 
a rectifier tube and the practical result of 
its operation is to disentangle the audible 
electrical frequencies carried by the radio 
wave from the inaudible high frequency 
carrier portion of the wave, and this re- 
sult is accomplished mainly by rectifi- 
cation. 


HE transmitter in the broadcast sta- 

tion produces a carrier wave which 
oscillates or vibrates at tremendously 
high frequency. Within the broadcast 
hand of wave lengths the frequency may 
be from 1,500,000 to 550,000 cycles a 
second. The carrier wave is represented 
in the diagram at the top of Figure 1. 
Sounds produced in the broadcast studio 
are picked up by the microphone, trans- 
lated into equivalent electrical vibrations, 
and then impressed on the carrier wave 
with the result shown in the central 
diagram. 

Thus modulated by the audible fre- 
quencies, the carrier wave produces in 
your radio antenna equivalent, but very 
weak, electrical oscillations. These are 
amplified in the radio-frequency amplifier 


Testing detector 
circuits with vac- 
uum tube volt- 
meter in Popular 
Science Institute 
Laboratory. 


stages of the set and then fed to the 
detector tube. The detector tube sup- 
presses current flowing in one direction 
and passes along the sound frequencies to 
the audio amplifier stages in the set, as 
shown in the bottom diagram of Figure 1, 
below. 

Obviously the best detector tube is one 
that most completely performs its job of 
rectification and that passes the electrical 
equivalent of sound to the audio amplifier 
stages without distortion or additions of 
any kind. 

The standard circuit which has been 
used for years to make a vacuum tube 
perform its function of detection or 
rectification includes the familiar grid 
condenser and grid leak. In this circuit, 
shown in Figure 2, the tube operates by 
what is known as the grid rectification 
method. It is the most sensitive radio 
detector circuit and is, therefore, the best 
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DETECTOR TUBE SUPPRESSES CURRENT FLOW 
EXCEPT IN ONE DIRECTION AND ELECTRICAL 
EQUIVALENT OF SOUND VIBRATIONS 15 
PASSED ON TO AUDIO AMPLIFIER 


Fig. 1. Diagrammatic representations showing 
how radio signals are transmitted and detected. 


The New Methods of Radio 
Reception Are Explained 
Here in Simple Terms—W hy 
They Stop 
Give Better Tone Quality 


Distortion and 


By ALFRED P. LANE 


when only one tube is used in the receiver 
or when the radio-frequency amplification 
is of a relatively low order. 

It has, however, two important dis- 
advantages. First, there is a tendency to 
drop or lose the higher audible frequencies, 
and these frequencies are quite important 
because they include the higher overtones 
by which the tone of one musical instru- 
ment or voice is distinguished from that of 
another. Second, it will not handle loud 
signals without distortion. If a powerful 
signal is fed to a detector tube connected 
in the grid condenser-grid leak circuit, the 
functioning becomes faulty, with the 
result that music becomes distorted and 
speech may be garbled almost beyond 
recognition. 


Y CHANGING the electrical specifi- 
cations of the grid leak and grid 
condenser it is possible partly to com- 
pensate for these disadvantages, but un- 
fortunately such changes will greatly 
reduce the sensitiveness of the tube. For 
instance, it is possible to prevent the loss 
of the higher audible frequencies by 
reducing the capacity of the grid con- 
denser. But this still further reduces the 
tubes’ ability to handle a strong signal. 
Moreover, lowering the resistance of the 
grid leak to make it handle the stronger 
signals makes the tube very insensitive to 
weak signals. , 

Until the present year, therefore, radio 
listeners have lived between the devil of 
distortion and the deep sea of weak 
signals. However, recent advances in the 
design of radio-frequency amplifier stages, 
and particularly the introduction of the 
new screen grid tubes, have made it 
possible to adopt a detector system which, 
although relatively insensitive, will handle 
any desired amount of power without 
distortion. The tremendous radio -fre- 
quency amplification now possible more 
than makes up for the lack of sensitive- 
ness in the detector tube circuit. 


HIS new and desirable “power de- 

tector” circuit is technically known as 
the plate rectification method. In diagram- 
matic form it looks exactly like a radio- 
frequency amplifier circuit. The tube acts 
as a detector instead of as a radio fre- 
quency amplifier partly because of the 
difference in the ratio of the plate voltage 
to C bias, and partly because of the 
different arrangement of the plate circuit. 
wherein a radio-frequency choke and by- 
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GRID CONDENSER 
AND GRID LEAK 
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GRID CONDENSER METHOD 
OF DETECT/ON 


pass condenser gets rid of the radio-fre- 
quency component of the wave. 

Great power handling ability of the 
power detector circuit, coupled with the 
tremendous radio-frequency amplifica- 
tion, makes it possible to 
reduce the audio amplification. 
This cuts down the possibility 
of distortion in the audio 
amplifier circuit and, coupled 
with the more accurate detec- 
tion of the power detector cir- 
cuit, results in better tone 
quality from the loudspeaker. 

In addition, cutting down 
the audio amplification mate- 
rially reduces the A. C. hum so 
that the modern full electric 
radio receiver is practically 
hum-free even when working 
with a dynamic speaker that 
puts on the air the lower audio 
frequencies which include the A. C. hum. 

Though A. C. hum may originate in 
many different ways in a full electric 
receiver, most of it comes from the 
detector stage, as this is the first tube in 
the receiver operating at audible fre- 
quency. Generally speaking, little hum 
originates in the radio-frequency stages of 
the set, since the radio-frequency stages 
do not operate at audible frequencies. 
Hum is caused by the radio-frequency 
stages only when they are over-biased or 
are being operated too close to the 
oscillation point. 


ROBABLY you have noticed a dis- 
tinct hum when you tune in a broad- 
casting station, particularly a powerful 
one, if the announcer is off the air for the 
moment. This hum is frequently at- 
tributed to the carrier wave of the broad- 
casting station. Actually it may be caused 
by one or the other, or perhaps both, of 
the conditions in the radio-frequency 
stages of such a receiver. 
Any A. C. hum from the 
detector stage receives the full 
amplification of the audio am- 
plifier stages before it reaches 
the loudspeaker. Consequently 
the greater the audio amplifi- 
cation, the louder will you hear 
any given amount of hum that 
comes from the detector tube. 
Reducing the amount of audio 
amplification automatically 
cuts down the hum. In many 
of the modern receivers the 
audio amplification is reduced 
by using lower ratio audio 
transformers. In some of them, 
the first audio stage is elim- 
inated entirely and the power 
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Fig. 2. For years this has been the standard circuit for 
vacuum tube detection. Now new methods are replacing it. 
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the last or power audio amplifi- 


produce practically the same 
result, because the hum heard 
from the loudspeaker is deter- 
‘mined by the degree to which 
the impulses from the detector 
tube are amplified. 

Any grid condenser and grid 
leak detector circuit can be con- 
verted into a power detector cir- 
cuit merely by removing or 
short-circuiting the grid con- 
denser and grid leak, increasing 
the plate voltage, and arranging 
for a proper grid bias. 

In the power detector circuit, if the 
plate voltage is 45 volts, the C bias should 
be 4% volts. If the detector plate voltage 
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Fig. 3. The best possible way of obtaining 
the C bias voltage for the power detector. 
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Figures 3, 4, and 5 show three forms of 
the power detector circuit. They are 
identical except in the method of obtain- 
ing the necessary C bias. All of these 
diagrams show the use of the UY-227 A. 
C. heater type tube. In Figure 3 the 
necessary C bias is obtained from a C 
battery. This is the best possible method, 
and we recommend it to those of our 
readers who wish the finest results. A by- 
pass condenser should be connected across 
the leads to the C battery, unless the 
latter is mounted in the set. 


IGURE 3 also shows the correct 

method of operating a 201A storage 
battery tube in the power detector circuit. 
The plus terminal of the C battery is con- 
nected to the minus filament terminal of 
the tube socket, and minus B is, of course, 
connected as in the usual battery hookup 
—that is, either to plus A or minus A, 
instead of as shown in Figure 3. 

Figure 4 shows the C bias obtained by 
the use of a high resistance variable 
resistor and a very large capacity filter 
condenser. This method will give as good 
results as can be obtained from the dry 
cell C battery method, only if a very large 
condenser is used and if the B eliminator 
has a very efficient filter circuit. 

Figure 5 shows the C bias obtained by 
the use of a grid biasing resistance in 
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is 90 volts the grid bias 
should be 9 volts, and if 
the detector plate voltage 
is 180 volts the grid bias 
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voltage should be 18 volts. 
If the power detector is to 
be used with a two-stage 
audio amplifier it is not 
worth while to increase 
the detector plate voltage 
beyond 90, because a 
power detector tube oper- 
ating on 90 volts on the 
plate with 9 volts C bias 
on the grid will handle 
more power than can be 
taken care of without distortion by a two- 
stage audio amplifier. However, if the 
power detector feeds directly into the 
power audio stage with the first audio 
stage eliminated it is desirable to use the 
higher voltage on the detector tube, that 
is, 180 volts on the plate, and 16 to 18 
volts for C bias. 
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Fig. 5. A method that is used extensively in com- 
mercial receivers. It gives satisfactory results. 
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” VERY LARGE CAPACITY 
FILTER CONDENSER 





100- 5,000,000 

VARIABLE RESISTANCE 
+B ON 

B ELIMINATOR 


PLATE RECT/FICATION OBTAINING GR/D BIAS/NG 
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Fig. 4. To obtain hum-free results with this method, it is neces- 
sary in building to use a filter condenser of very large capacity. 


exactly the same manner as the grid bias 
is obtained in the audio and radio ampli- 
fier circuits. Note that 50,000 ohms 
resistance is used. This resistance will be 
approximately correct regardless of the 
plate voltage applied. Increasing the 
plate voltage will increase the plate 
current flowing through the grid biasing 
resistor, and consequently result in an 
increase in the C bias voltage. This 
method of obtaining the C bias in the 
power detector circuit is used extensively 
in commercial sets and gives satisfactory 
results. 


HEN the C bias is obtained in this 

way, the stronger the carrier wave, 
the less effective is the tube as a detector. 
This means that there will be less dif- 
ference in the volume between a powerful, 
local station and a distant, weak station, 
than is the case when the C bias is ob- 
tained from a separate battery. Since, 
however, it is usually necessary in any 
case to turn down the volume control on 
local stations, this peculiarity is of minor 
importance. 
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Useful Hints for the Radio Fan 





Special Pliers Simplify Wiring 


Three Handy Tools for Set Builders—New Standards for 
Measuring Sensitiveness—Simple Ways to Test Voltage 





N WORKING on a radio re- 
ceiver, exasperating jobs that 
are almost impossible to get at 
with bare fingers become easy 

if the fingers aresupplemented with 
proper tools. The illustration on 
this page shows three of the most 
useful tools in radio. At the left 
is a pair of duck-nosed or flat- 
nosed pliers designed for reaching 
into a tight place to hold a short 
piece of wire firmly. Incidentally 
these pliers are not sensitive to 
temperature, so that in making a 
solder joint a wire can be held at a 





radio signal brought in by an 
antenna in that location will have 
a strength of ten microvolts for 
each meter of height of the an- 
tenna. Thus, if a receiver is rated 
at ten microvolts per meter it 
means that, with a field strength 
of ten microvolts per meter, it 
will give a standard loudspeaker 
signal. Another receiver capable 
of giving 4 standard loudspeaker 
signal with a field strength of only 
five microvolts per meter would 
be twice as sensitive as the first 
set, or if it requires twenty micro- 


volts per meter to produce a stand- 
ard loudspeaker signal the receiver 


Left to right: Duck-nosed pliers to grasp where fingers 
cannot reach; special wire-cutting pliers useful also for 
stripping insulation; round-nosed pliers for bending loops. 


point close to the soldering cop- 
per. Pliers of this type also make 





it easy to reach in and bend the 








would be only half as sensitive 
as the first. 





end of a wire for a joint, or to re- 
cover a nut, bolt, or other small 
part that has fallen into an inaccessible 
part of the set. 

The special pliers shown in the center 
are designed solely to cut wire. The cut- 
ting angle and the size and shape of the 
jaws are such that they can be used 
where the ordinary heavy wire-cutting 
pliers will not reach the work. If, for 
instance, it becomes necessary to solder 
a short piece of wire, say an inch long, 
between two terminals that are close 
together, a long piece of wire can be used 
to make the solder joints, and then with 
these pliers the excess wire can be cut off 
cleanly. 

Pliers of this type also are extremely 
useful in stripping the insulation from the 
flexible enameled fabric and _ rubber- 
insulated wire popular for radio work. 
With practice, a ring may be pinched 
around the insulation at the point where 
it is to be parted; then the insulation may 
be stripped off. With aknife the job would 
take three or four times as long. 

The small round-nosed pliers at the 
right are useful in forming a neat loop in 
the end of a stiff wire to fit over a binding 
post or in making neat rectangular bends. 
They are handy also for holding work 
anc. in various assembling operations. 


Measuring Sensitiveness 


N THE early days of radio, manufac- 
turers of receivers, as well as enthu- 
siastic home constructors, made all 
sorts of absurd claims for the sensitive- 
ness and distance-getting ability of their 
sets. Within the last year, however, 
radio and electrical engineering societies 
have worked out a standard method of 
testing the sensitiveness of a receiver. 
It is now possible to determine exactly 
how sensitive any set will be under any 


given conditions, assuming, of course, that 
these conditions are known. 

The strength of radio signals produced 
in any given location by a broadcasting 
station is measured in microvolts per 
meter, A microvolt is the millionth part 
of a volt. If, for instance, it is found that 
a certain station produces, in a certain 
locality, a field strength of ten micro- 
volts per meter, it means simply that the 
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A B C’s of Radio 


HE tuning circuit ina radio 
receiver always consists of 
electrical inductance in the 
form of a coil of wire connected 
across electrical capacity in 
the form of a variable’conden- 
ser. The wave length or fre- 
quency to which the circuit is 
tuned is governed both by the 
electrical inductance and by 
the electrical capacity. 
Increasing the inductance, 
which means adding turns of 
wire to the coil, tunes the cir- 
cuit to a longer wave length or 
a lower frequency. Increasing 
the capacity, which means 
engaging the plates of the 
variable condenser to a greater 
degree, has the same result. 
Reversing either of these oper- 
ations—that is, reducing the 
inductance by removing turns 
from the coil or reducing the 
capacity by disengaging the 
plates of the condensers— 
results in tuning the circuit 
to a shorter wave length or a 
higher frequency. 











The sensitivity of modern re- 
ceivers is improving. The average radio 
receiver of a year or two ago required a 
field strength of approximately thirty 
microvolts per meter. The average of 
this year’s higher grade receivers will 
give a standard loudspeaker signal when 
the field strength is slightly less than ten 
microvolts per meter. 


Testing High Voltages 


ANY radio experimenters have 
voltmeters designed for testing B 
eliminators having a maximum reading 
of not more than 250 volts. Such a meter, 
cannot, of course, be used directly to 
measure voltages higher than the maxi- 
mum for which it is rated and consequent- 
ly would seem to be almost useless in 
testing voltages in a circuit using 210 or 
250 power tubes. Such tests can be made 
accurately, however, by measuring the 
voltages across the various steps of the 
fixed resistance and then adding these 
voltages together to get the total. Measure 
from the minus B end of the resistance to 
the point that gives a reading somewhere 
near the maximum of the meter. Then, 
with the minus end of the meter con- 
nected at the latter point, connect the 
plus end of the meter to the plus end of 
the resistance. 

With a low voltage meter it is possible 
also to determine whether the proper 
plate current is flowing in the power tube. 
First determine the plate current as 
already outlined and then measure the 
voltage developed across the grid biasing 
resistance. The value of this voltage is 
determined by the amount of plate cur- 
rent flowing. If both the plate current 
and the grid biasing voltage are correct 
it is absolutely certain that the plate 
current flow also is correct. 
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A Few Simple Precautions 
Save Radio Apparatus from 
Short Cireuits and Fires 


By JOHN CARR 


LECTRIC current is an obedient 
and tireless worker when properly 
controlled, but if a breakdown 

: permits it to flow outside its 
normal path vafuable apparatus may be 
ruined in the twinkling of an eye. 

A radio receiver may operate smoothly 
and without trouble for months or even 
years and then, without warning, insula- 
tion may give way and a short circuit 
may turn valuable apparatus into smok- 
ing scrap metal, perhaps setting fire to 
the whole set. 

Such accidents never can happen to re- 
ceivers properly protected against short 
circuits. Modern factory-built receivers 
are so protected. Any excessive flow of 
current in the circuits immediately blows 
a protecting fuse and the current is shut 
off before it can cause damage. 

The operation of a fuse is based on the 
principle that a chain is no stronger than 
its weakest link. The current-carrying 
capacity of the fuse is so chosen that it 
will be the weakest link in the circuit. 
When excessive current flows, the fuse 
will be burned away, opening the circuit 
before any other wire is affected. 


HE fuse in a commercially built re- 

ceiver usually is connected in the 
wire leading to the primary winding of 
the power transformer. This is the point 
at which the current enters the set, and 
the capacity of the fuse is so chosen that 
it will pass all of the current that can be 
used in the set under normal operating 
conditions. If the filament of a rectifier 
tube burns out and the end of the fila- 
ment falls over and short circuits against 
the plate, a large flow of current is per- 
mitted in the secondary circuit of the 
power transformer. This flow can only 
be produced by an increase in 
the flow of current in the 
primary circuit and the fuse 
blows at once, shutting off the 
current. Or it may be that 
one of the filter condensers 
short circuits. In that case 
the flow of current is greatly 
increased, with the same re- 
sult. 

It is entirely practicable to 
protect any home-built re- 
ceiver or power amplifier unit 
against a serious burn-out. 
And it pays. A study of the 
current flow possibilities will 
show how to do it. 
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the Set 


Testing flashlight bulbs as 
fuses in the Popular Science 
Institute radio laboratory. 


Any electric receiver or power amplifier 
unit includes what is known as the 
primary circuit. This consists of one or 
more primary windings, the switch that 
turns the current on and off, and the cord 
which plugs into the electric light socket. 
Primary windings are so thoroughly in- 
sulated from all other circuits in the re- 
ceiver that there is little chance of a short 
circuit between them. If a short circuit 
occurs between the cord and the metal 
frame of the set or the grounded core of 
the transformer, the fuse in the house 
lighting circuit will blow before damage 
is done, provided, of course, that the 
fuse is of low current-carrying capacity. 
If, however, the receiver is used on a line 
carrying considerable normal load and the 
current-carrying capacity of the fuse is too 
high, a fire will be started inside of the 
set before the line fuse blows. 


heme of this kind can be pre- 
vented by inserting a fuse block in the 
lead wire that goes to the socket, as 
shown in the illustration. Because it is 
impossible to tell which side of the 110- 
volt lighting line is grounded, it is desir- 
able to use a fuse block containing two 
fuses, so that both wires in the drop cord 
will be protected. Use no larger than 
3-ampere plug fuses. 

In a battery-operated receiver the use 
of a 3-ampere fuse block between the 
storage A battery and the set is desirable. 
The fuse block should be connected close 
to the storage battery to protect against 
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short circuit in the wires leading to the 
set, as well as possible short circuits in the 
filament wiring. 

The most effective fuse for use in the 
high voltage B eliminator circuit or power 
amplifier unit is the flashlight bulb. 
Tests were conducted recently in the Pop- 
ular Science Institute of Standards radio 
laboratory to determine the current-car- 
rying capacity under normal load of all 
types of flashlight bulbs, and also the 
current flow at which the filament of each 
burned out. The common types of flash- 
light bulbs are rated at 2.2 volts, 2.5 
volts 3.8 volts, and 6.2 volts, but the 
current-carrying capacity of these various 
bulbs under normal load was found nearly 
uniform, regardless of the voltage. The 
2.2-volt bulb carried .26 amperes and 
the other bulbs varied between this and 
.30 amperes. It is safe, therefore, to use 
any standard flashlight bulb of any 
standard voltage rating in a circuit carry- 
ing not more than 250 milliamperes. All 
of the bulbs burned out at current flows 
ranging between .34 amperes and .49 
amperes. 


HE chief advantages of a flashlight 

bulb as a fuse are that the burn-out 
occurs almost instantaneously, there is no 
arcing effect, and the wiring, therefore, is 
completely protected. The illustration 
shows the ideal method of using flashlight 
bulbs on the high voltage leads from the 
transformer in a B power unit. If a 
rectifier tube burns out and the filament 
short circuits against the plate, the flash- 
light bulb will blow out instantaneously 
and no damage will be done. As the 
normal flow of current will make it glow, 
the bulb also serves the purpose of an in- 
dicator to show that the current is flow- 
ing in the circuit. 

The owner of a battery- 
operated receiver will find 
that a flashlight bulb con- 
nected in each B lead to the 
set will prevent his batteries 
becoming run down due toa 
short circuit, and also protect - 
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This diagram shows how to use flashlight bulbs and plug fuses in order to 
protect the B eliminator circuits of a radio-receiver from costly burn-outs. 


» the filaments of his radio 

tubes if by accident the B 
wire is connected to the set in 
the wrong position, that is, 
if the plus B wire is connect- 
ed to the plus A binding post. 
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r O BOB 
KERSEY, 
paint was 
merely for 

decoration, or to 

freshen things when 
they were shabby. 

That there was more 

to it first occurred to 

him when he found 
his friend, Tom 

Sands, all worked up 

because something was the matter 

with the paint on his garage. 

“Look at that!’ growled Tom. 
“Tt’s coming off like white wash!” 

“Well,” inquired Bob innocently, 
“can’t you have it painted again?” 

Tom glared at him. ‘Of course I 
can, and that’s what I’ve got to do, 
hang it! I paid $50 for that job 
only eight months ago, and it 
should have lasted four years. Now 
I’ve got to pay another $50 to have 
it done over again. S’pose it was 
your paint that had gone bad; how’d you 
feel?”’ 

Bob’s interest blazed up. “Say,” he 
said, “you hit me there. There'll be a lot 
of paint on that house I’m going to build. 
What made this paint come off, anyway?” 

“Search me; but I’m going to find out. 
I called up the man who sold it to me, and 
he said he’d come out.” 

Half an hour later the paint man ar- 
rived. Tom was none too cordial. “I 
suppose you'll blame everything but the 
paint,” he said with heavy sarcasm. _ 

“You’re right,’”’ answered the paint 
dealer. “That paint is as good as there is. 
I’ve been handling it for years. Did you 
put it on yourself?” 

“No, my odd-job man did it. He said 
that he’d painted before; so I told him to 
go to it. He’s no expert, but I can’t see 
that it takes much brain to swing a paint 
brush.”’ 


““T)ETTER change your mind on that, 

; Mr. Sands; this job’s proof of it. 
My books show that you bought the paint 
in October. Wasn’t there a rainy spell 
about that time?” 

“There sure was. It began to rain the 
day I bought the paint, and it rained for 
a week. I wanted to get the job done be- 
fore cold weather came, and the man 
started as soon as it cleared.” 

“Yes, and there’s one of your troubles. 
If he’d been a painter he’d have known 
better than to put paint on wet wood; 
he'd have waited at least two days for it 
to dry out. When you put paint on dry 
wood it strikes into the pores and hardens 
with a grip that holds it there; but with 
the pores as full of water as they were 
when that bright man of yours went to 
work, the paint just lay on the surface. 
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nt on House Painting 





HY does the paint on one 
house go to pieces in a few 
months, while on another 
it lasts for years? In this 
article an expert gives the answer. 

For free advice on your painting 
problems, write to the Building 
Service, Popular Science Institute, 
381 Fourth Avenue, New York City. 





By ROGER B. WHITMAN 





This photograph shows what happens when 
woodwork is exposed to the weather with- 
out paint protection. It very quickly decays. 





The house the Kerseys 
plan to build—“too good 
for a poor paint job.” By 
courtesy The Home Guild 
of America, Architects, 


And here’s another 
thing. Was the paint 
for the first coat used 
as it came from the 


can?” 
“= ‘*Why—I don’t 
a aa know. But why not? 


It was ready to use, 
wasn’t it?” 

“Yes, for the second coat; but 
for the first it should have been 
thinned. It would have worked in- 
to the pores better and taken a 
tighter grip. The priming coat— 
the first coat, that is—should al- 
ways be thinned with turpentine 
when the wood is hard and sappy, 
and with linseed oil when it’s soft 
and spongy. That first coat is the 
foundation for the whole job, for it 
has to hold the other coats. As it 
came from the can the paint was too thick 
to strike in as it should, and when the 
sun began to pull the moisture out of the 
wood the paint came with it.’’ 

The evidence was so clear that there 
was nothing for Sands to do but write off 
the loss and charge it to experience. The 
episode so impressed Bob Kersey, how- 
ever, that he lost no time in telling his 
architect about it. 


““TINHAT’S what you get when you doa 

paint job on the cheap,” was the 
architect’s comment. “It isn’t only the 
way the paint is put on, either; the quality 
of the paint counts, too. Some paints will 
last for years and others will begin to go 
bad in six months. The real purpose of 
paint is to protect the material under- 
neath from rotting and going to pieces. 
You know what happens when you put 
iron or bare wood out in the weather; the 
iron will rust, and the wood will split and 
warp and rot from being soaked and dried, 
and from the freezing of absorbed water 
that tears its fibers. Fill the pores with 
paint so that water can’t get in, and 
they’ll last almost forever. The more 
carefully the paint is put on, the more 
thoroughly the pores will be filled; and 
the better the paint, the longer it will last. 
If there’s any one place where you save 
money by spending it, it’s on a paint job. 
See what your friend Sands got. With 
good work, his $50 paint job would have 
lasted four years, making the cost $12.50 
a year. If he keeps on the way he’s started, 
though, it will cost $50 a year. 

“If you want to learn something about 
paint, go and see Jim Martin. He’s been 
a painter all his life and knows more about 
it than anyone around here.” 

Bob dropped in on Martia one after- 
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noon, and found him breaking into a keg 
of what looked like white paste. “What's 
that?” he asked. “White lead,” the 
painter answered. ‘‘I’m just going to mix 
up some paint.” : 

“T never saw paint as thick as that. 

“Sure, young man; this isn’t paint yet, 
it’s only the beginning of it. Got to put 
in the oil and turps and drier, and then 
I'll have it.” ; 

“Say, I’d like to know something about 
it,’ said Bob. “I was telling my architect 
about the paint I saw coming off a garage. 
What is it about paint that makes it good 


or bad?” 


IM beamed with pleasure at having an 

auditor. ‘‘The materials; same as 
anything else. You can’t make a good 
cake with old eggs and poor flour, and you 
can’t make good paint if the oil and the 
other parts aren’t right. You see, it be- 
gins with linseed oil. Spread that on any- 
thing and it hardens into a waterproof 
film. There’s no body to it, though, and 
it wouldn’t last long; so you mix it with 
white lead, zinc oxide, and other things 
that’ll hide the surface you spread it on, 
and that’ll let you brush it. If you use 
good stuff and mix it right, and do a good 
job of painting, it’ll be years before 
weather can get through it; but with no- 


good oil and not enough of the parts that 


count, it’ll begin 
to go as soon as 
you put it on. 
“When you buy 
cheap paint you'll 
be doing the job 
over again in a 
year or so, and 
that’s what runs 
up the cost. I did 
a job last week 
that took $35 
worth of paint, 
and the labor of 
putting. it on cost 
$60. That was $95 
for the job, and 
it'll last a good 
five years; $19 a 
year. The owner could have saved 
$1.25 a gallon on the paint, and the 
job would have looked just as well 
when it was new; but in two years 
it would be gone and he’d have it to 
do all over again. Cheap paint costs 
as much to put on as good paint; so 
the job would have cost $72.50 in- 
stead of $95. But doing it over in 
two years would have been $36.25 a 
year, and that’s pretty expensive. 


“ (NHEAP paint is the worst econ- 
omy I know. It doesn’t last 
and it won’t go so far; you have to 
use more of it. I’ve tried that out, 
and I know. A couple of years ago 
I had to paint my barn. On one 
side I used the best paint I could 
make. I figured that it cost $3.50 
a gallon, and it took five gallons. 
The paint I used on the other side 
cost $2.25 a gallon, and I give you my 
word that I had to use eight gallons of it 
So it took $18 worth of cheap paint to go 
as far as $17.50 worth of good paint, and 
I had the extra work of putting on three 
more gallons.” 
“Why do you mix your own paint when 
you can get it in cans?” 





POPULAR SCIENCE MONTHLY 


A shingle roof gone to ruin. 
The cost of painting the 
shingles every few years 
would have been far less 
than that of replacing the 
decayed roof provedto be. 


Bob Kersey’s interest in 
painting began when he 
saw paint peeling from his 
friend’s garage, as shown 
below, and learned that 
poor workmanship did it. 
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Paint is here shown peeling from a baseboard. Such failure may be 
due quite as much to poor application as to low quality of the paint. 


Three months’ exposure had no effect on the high quality 
paint on left panel, but ruined the poor paint at right. 


“Habit, I guess. And I can get just 
what I want. But you see, I’m an old 
hand at it. I’d advise anyone else to buy 
it ready mixed, providing they know what 
they’re buying. I’ve seen ready mixed 
paint where the liquid part tested twenty- 
five percent water, and with only one 
quarter of the linseed oil it should have 
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had, and poor oil at that. The cheapest 
paint is the one that costs most, because 
it has better materials, better mixed. It 
goes further and lasts longer. But how is 
it you’re so much interested in paint?” 

“Well, there’ll be a lot of painting in a 
house I plan to build, and I want to find 
out about it before I start. I’d like you to 
do the job, and we might as well begin to 
talk about it. Here are the plans.” 


ARTIN looked them over. “Nice 

house,” he said. ‘“‘Too good todoa 

poor job on. I warn you, there'll be 

painters who will paint it for less money 

than I will; but I’ll guarantee to give you 
a job that’ll last.” 

“But what will you do that the other 
fellows won’t?” Bob inquired. 

‘Make the paint suit the work, for one 
thing, and put it on exactly right for an- 
other. Every knot and sappy place in the 
boards will get a good coat of shellac to 
keep the sap from staining the paint. 
Ever see a knot showing through paint? 
That’s what I mean; the sap wasn’t sealed 
in. There'll be a priming coat mixed for 
the kind of wood it goes on, and when it’s 
dry, the nail holes and cracks will be 
filled with whiting and white lead putty. 
The second coat will be mixed with turps 
and oil half-and-half, and the third 
coat’ll be mostly oil. That’s the 
kind of a job that lasts. How are 
you going to finish the inside?” 

‘Wall paper in the bedrooms and 
the dining room, and panels of 
fancy paper in the living room, with 
the rest of the walls painted. The 
library is to be paneled oak; every- 
thing else in the house painted.” 


““T)AINT on the trim and doors, 

eh? If you give me the job, 
I’ll paint the back of the trim be- 
fore it goes on; give it a good prim- 
ing coat.” 

“T don’t get you.” Bob was 
puzzled. “You mean that you will 
paint the back of the woodwork 
around the doors and windows? 
What’s the good of that? Nobody 
sees it.” 

‘Maybe not; but I’d paint it, and 
the backs of the baseboards and the mold- 
ings, too. You see, if you leave them bare 
they’ll absorb moisture in damp weather 
and give it up in dry, and with swelling 
and shrinking you’ll get open joints and 
cracks. But if they’re sealed all over 
they’ll stay put. The edges of all the 
window sash will (Continued on page 157) 
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Latest Helps for the Homemaker 

















Dipping a cloth in the gas tank to remove 
spots from clothes is just one job for these 
novel tongs, which can reach into small- 
necked bottles, hold nails for overhead driv- 
ing, or lift off the hot covers from kettles. 


Electric appliance cords are adjusted to 
any length desired with this handy device, 
which accommodates wires of four sizes. 


Rubber bumpers on the edge of 
the push broom at right prevent 
marring of furniture. The handle 
is reversible, permitting the use of 
both sides of bristles. It is twice 
the width of an ordinary broom. 
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The latest in clothespins are unbreakable 
ones of rustless metal, said to hold clothes 
in a bulldog grip and to last for years. 
Small and easy to handle, they will not 
soil nor tear the flimsiest of garments. 










This new shoe-shining device works like an auto- 
mobile grease gun and is very handy. A twist of 
the top forces cream from its hollow handle onto a 
swivel brush, which is then used to polish the shoe. 


















The bean stringer above 
clamps to the table. Running 
the shell along the knife slits it 
open and deposits the string in 
a bowl that is held underneath. 


A new jar opener of hardened steel, with enameled handle, 


will tighten or loosen screw covers on jars or bottles of any The egg cutter at the right slices hard- 
size. The two raised arms of the instrument fit so snugly boiled eggs for salad making. One 
on the cover that no heavy pressure is needed to remove side of the device splits the egg length- 


it, and there is no possibility of breaking the container. wise, while the other cuts it radially. 
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T What Inventors Are Doing to Lighten Household 
| Chores and Add New Conveniences in Every Room 
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“i The day’s milk is protected from 
4 heat and cold by a new outdoor 
? “safe,’’ constructed of insulating 
5 fiber. The box will hold three 
bottles so snugly that there is no 
danger of tipping or spilling. 


The breeze from the whirling blades of this new 
electric fan is deflected horizontally in all direc- 
tions by the cone-shaped top. You can’t catch 
cold from its breeze, the maker claims, as there is 
no direct draft playing upon you wherever you are. 





A removable heating compartment 
that can be used as a bathroom 
heater is a feature of the electric 
laundry drier above. It is used 
to dry lingerie, and garments that 
commercial laundries might injure. 
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Washstand faucet (left) becomes 
drinking fountain when nozzle is 
reversed (above). For washing, 
hot and cold water can be mixed 
in any proportions, as required. 





The portable ironing board for 
travelers, shown above, is only 
eighteen inches long when folded 
in two. It has a wooden frame 
covered with aluminum, over 
which fits a fleece-lined cover. It 
is carried in a black leatherette 
case and takes up but little room. 
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The device at the left cuts 
beans into short lengths for 
soups and salads, saving the 
housewife’s time. After 
stringing the beans, insert 
™ 5 them into one end of the ma- 

/ chine and turn the crank; 
they will issue from the other 
end neatly cut, ready for use. 


When not being used to warm a 
room, the electric heater above 
is turned up to make a conven- 
ient stove, as shown at the left. 

















A Breeder of Quail 


OT long ago, W. B. Coleman 
left the employ of the state 
of Virginia after serving since 

1919 as official breeder of quail. In 
those ten years, Coleman raised more 
than 20,000 bobwhites on the first and 
largest farm in the world devoted to 
the breeding of those shy, wild game 
birds in captivity. Last season 8,448 
quail were hatched, 5,000 of which 
were grown. All of those birds, as 
well as their 15,000 predecessors, 
were liberated on the Virginia game 
sanctuaries, 

Coleman has reduced the breeding 
of quail to a science and an art. For 
many years he has studied their 
habits of feeding and propagating 
and has carried on researches to find 
means of protecting them from ver- 
min, snakes, and birds of prey. 

As in many other cases of speciali- 
zation, Coleman’s absorbing interest 
in quail was aroused by accident, and 
at first he did not dream that raising 
the birds would come to be his life 
work. It all began some sixteen years 
ago, when he was recovering from a 
severe injury on his family’s tobacco 
farm in Amelia County, Va. During 
his convalescence, he reverted to a 
pastime of his boyhood—hunting 
bobwhite. But all he could find in a 
long day’s tramp would be about 
six or eight coveys of the birds 
compared to twenty-five or thirty 
in a similar period when he was a lad. 

It was plain that the quail were disap- 
pearing. Although the state game laws 
protected them by providing a short 
hunting season and a bag limit, as well 
as prohibiting their sale for food and 
restricting shipment, the increasing num- 
ber of hunters, together with the de- 
predations of hawks, owls, crows, snakes, 
and other natural 
enemies, proved too 
much for them. 

Something, Cole- 
man felt, ought to 
be done, and he had 
no sooner recovered 
from his illness than 
he set about doing 
it. That year he 
raised sixty quail on 
the tobacco farm by 
setting under ban- 
tam hens eggs from 
six pair of wild 
quail he had trap- 
ped. In the fall, he exhibited nineteen of 
them, with their chicken foster mother, 
at the Virginia State Fair. The exhibit 
attracted wide-spread attention among 
sportsmen and bird-lovers throughout the 





are his latest hobby. 


South. As a result, Coleman was given’ 


the job of raising quail on the 66,000-acre 
game preserve of the Okeetee Club of 
Switzerland, S. C., one of the most 
exclusive sportsmen’s organizations in 
the country, where he carried on his work 
with marked success for the next five 
years. 

Following the severe winter of 1917-18, 








ee 






¢ 


POPULAR SCIENCE MONTHLY 


ae 


W. B. Coleman, shown holding quail eggs and baby quail, 
breeds the birds scientifically to save them from extinction. 


Glimpses of 


Unusual Men 


when thousands of quail died of starva- 
tion, the Virginia State Game Depart- 
ment placed an order for 4,000 Mexican 
birds. The shipment did not arrive, and 
it was suggested that the state raise its 
own bobwhite. The department heads 
were doubtful of the plan’s feasibility and 
were at a loss as to whom to select for the 
task. M. D. Hart, now Virginia Game 
Commissioner, was familiar with Cole- 
man’s experiments and proposed him for 
the job. 

Coleman first selected a location for 
the farm, which he established at Boule- 
vard, about twenty-five miles southeast 
of Richmond, on the.banks of the 
Chickahominy River, where, according to 
legend, the Indian Princess Pocahontas 
saved the life of Captain John Smith. 
Then pens and breeding houses were 
built under his direction and the work 
was started. 


OLEMAN was responsible for several 
innovations in quail breeding, among 
them the use of the incubator and the 
brooder, and of the cock bird to mother 
the young. But probably the most re- 
markable thing he did was to change the 
bobwhite from a monogamous into a 
polygamous creature. In the wild state, 
the male quail has only one mate. Cole- 
man introduced the customs of the hen- 
house among the birds, mating a dozen 
hens with four cocks. The new system 
proved a great success for, while the 
individual hens laid fewer eggs under 
the changed conditions, the total of fertile 
eggs obtained was considerably larger. 
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At present, Coleman is manager 
of the Coleman Experimental Quajj 
Farm near Richmond. Here he de. 
votes his efforts mainly to devising 
methods whereby quail may be bred 
incaptivity at the lowest possible cost, 


An Explorer-Merchant 


HEN members of the Mordep- 

Graves expedition of the Amer- 
ican Museum of Natural History 
sailed for northern Asia in search of 
the long-haired tiger of the Amur 
River jungles, they took with them 
equipment from a little shop in the 
shadow of the Woolworth Building 
in New York City. 

Here, amid the bustle of the 
Manhattan money marts, are sold 
the tools of romance and adventure, 
Men whose names are synonymous 
with the thrill of exploration, among 
them Commander Byrd, Sir Hubert 
Wilkins, Captain Dyott, and the 
late Theodore Roosevelt and _ his 
sons, Theodore and Kermit, have 
visited the modest store before start- 
ing on their treks into the unknown, 
Its shelves and show cases contain 
parkas and sleeping bags to with- 
stand the cutting cold of the Arctic; 
waterproofed tents to keep out tor- 
rential tropic rains; netting to pro- 
tect the wanderer against the bite of 
venomous insects; dog sleds and 
snowshoes to take the traveler far 
into the frozen spaces of Polar regions; 
scientific instruments to guide him 
through trackless wastes of land, ice, or 
water; knives and guns to hunt wild 
beasts and ward off hostile natives. 

But the men—and a few women, too— 
who call at this intriguing place do so not 
merely to be out- 
fitted. They seek 
also valuable coun- 
sel. For the unique 
establishment is 
conducted by a man 
who is himself an 
explorer. He is Ma- 
jor Anthony Fiala, 
who participated in 
two North Pole ex- 
peditions, one of 
which he command- 
ed, and who charted 
the Papagaio, Jur- 
uena, and Tapajos 
Rivers with the late Theodore Roosevelt 
on the famous “ River of Doubt” expedi- 
tion in Brazil. 

It is difficult to imagine that the mild- 
mannered, gray-haired man with twink- 
ling eyes and the patient, thoughtful 
expression of a scholar has ever been very 
far from his old-fashioned roll-top desk 
in the little New York shop. Yet he has 
had a career studded with thrilling ex- 
periences that rival the most romantic 
fiction. 

Until he was twenty-nine, Fiala had 
led the (Continued on page 147) 








Major Anthony Fi- 
ala, “‘the explorers’ 
quartermaster,” him- 
self an adventurer. 
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Linoleum Carving —A New Craft 


How to Cut Designs for Decorating Furniture 


in a Material Much Easier to Work Than Wood 


By DOUGLAS LEECHMAN 


OST men who own a selection of 
chisels and gouges have prom- 
ised themselves that they would 
do some wood carving ‘‘some- 

time,’ but the closer they get to the job, 
the bigger it looks. Linoleum carving—a 
new and fascinating craft —offers an ex- 
cellent solution. 

Linoleum is much cheaper than wood, 
it can be had in pieces of almost any size, 
it is easily and quickly worked, it does not 
warp, and, if a piece is spoiled, the loss is 
not very serious in either time or money. 
In wood carving the amateur can at first 
do relatively little, but in linoleum his 
early efforts are practically certain to re- 
sult in presentable and highly decorative 
work. 

The limitations of the material prac- 
tically confine the craftsman to low relief 
carving, but the possible applications are 
numerous. Tiles, sides and tops of boxes, 
bookends, push panels for doors (which 
should be heavily varnished so that they 
may be washed), teapot stands (which are 
better carved but unpainted), vase stands 
with a decorated border showing round 
the foot of the vase, and even elaborate 
scenic and other wall plaques 
may be undertaken. 

Furniture, however, offers 
perhaps the richest field. Inset 
panels for cupboard doors, the 
sides and tops of bookcases, 
magazine racks, the tops of 
occasional tables, door panels, 
drawer fronts, picture frames, 
ash tray stands, and many 
others suggest themselves as 
suitable for this form of 
appliqué decoration. Incident- 
ally, an appropriately carved 
piece of linoleum would make 
a novel panel for a homemade 
radio set. 

Now that furniture in mod- 
ernistic shapes and colors has 
become so much the vogue, 
there is ample opportunity to 
apply suitable and effective 
decoration in this type of 
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Linoleum carving, reproduced directly from a 
panel 5 by 8 in. cut and colored by the author. 





Carved and painted panels of linoleum can be inserted in cabinet doors 
and applied in various ways to many different types of furniture. 


carving. When an understanding of the 
possibilities of this new craft is gained, 
there will be no difficulty in turning out 
work of striking appearance and consider- 
able intrinsic value. 

It is, of course, evident that the North- 
west Coast Indian designs in the illustra- 
tions are given merely as examples, this 
type of art being particularly suitable to 
the work. The craftsman is free to de- 
velop his own ideas along any line which 
he may select, and the scope offered is 
wide. 

The materials needed are of the sim- 
plest. A piece of linoleum of the required 
size, a sharp knife, a chisel, and some oil 
paints are all that you will find absolutely 
essential. A heavy grade of good quality 
linoleum is the most suitable, and it may 
be of any color. Cuttings can usually be 
had from furniture stores; and if these are 
not available, a square yard may be pur- 
chased for one’s first attempt. 


NY sharp knife with a solid handle will 
do, though a stencil-cutting knife is 
about the best. You can get along very 
well with an ordinary kitchen vegetable 
knife. 

If you have a set of wood-carving tools 
at your disposal, you will find almost all 
of them useful, especially a 
U-gouge about \& in. wide and 
a small V-gouge. Flat chisels 
of two or three sizes are also 
convenient. 

All cutting tools should be 
kept as sharp as possible, for 
the linoleum is soft stuff and 
will sometimes push ahead of 
the tool rather than stand up 
to it. The result may be a 
sudden slip and a badly scarred 
piece of work. 

Bits of sawdust in the body 
of the linoleum are occasionally 
troublesome; one must be on 
the watch for them, as their 
sudden and unexpected yield- 
ing is another cause of slipping. 

A carpenter’s bench is about 
the best to work on; failing 
that, a table which can stand a 
certain amount of rough usage. 
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Your design may be drawn directly on 
the linoleum, but you undoubtedly will 
prefer to work it out on paper first and 
then transfer it with carbon paper. This 
is almost essential if you want duplicate 
designs. 

If the linoleum is light in color, the 
carbon lines will show up well, but a dark 
lincleum may require a different process. 
I have found that a good method is to 
cover the back of the paper with a coat of 
white wax crayon and then offset the 
white wax to the linoleum with a stylus. 












After the design has been drawn on the 


linoleum, a knife cut is made about half way 
through the material, the cut being vertical. 


Whichever way you do it, you will 
probably find it desirable to go over 
the transferred design with -India ink to 
prevent obliteration of the lines while you 
are working. 

In drawing your design, it is well to 
bear in mind that most work of this kind 
is improved by having a border round 
it, and care should be taken to allow for 
this from the beginning. 

The work illustrated consists essentially 
of two contrasted surfaces, the 
original linoleum surface and a 
background about \ in. below, 
which is reached by excavating 
certain areas. Other types of 
carving may be employed also, 
just as in the conventional wood 
carving. 

If you intend to follow the type 
of designs shown in the illustra- 
tions, use a knife to cut the out- 
line of the part you wish to work 
on first. The cut should not be 
deep enough to go more than half 
way through the material, and 
care should be taken to keep the 
knife vertical so that the excavat- 
ed area may have straight walls. 
It is well to rest the forefinger of 
the left hand on the back of the 
knife blade near the tip to guide 
and steady it. 


HEN take a U-gouge, if you 
have one, and run parallel 
grooves all across the part which 
is to be cut away. The ridges left 
between the grooves may be cut 
down with a flat chisel, and the 
required depth will soon be 
reached. All the work may be 
done with the chisel if necessary. 
Very often tool marks can be 
made to play a valuable part in 

































These design motifs were adapted 
from decorations made by Indians 
of the Northwest Coast, but almost 
any type of modern or historic orna- 
ment can be successfully employed. 
















The background spaces are cut 
down by scoring a number of lines 
across them with a gouge and then 
removing the ridges with a chisel. 


Cupboard doors which were shown at 
a handicraft festival in Ottawa by 
Mr. Leechman. The door panels 
were made by the method described. 


obtaining the finished effect. 
Short or long, deep or shallow, 
narrow or broad, parallel or ir- 
regular, each type of working 
gives a different surface. A 
judicious use of this idea adds 
much to the richness of the 
work and the possibilities of the 
craft. 

Some notion of-the general 
effect may be gained from an 
examination of the background 
of the upper illustration on page 
81, which is a cut made directly 
from a sample carving instead of 
from a photograph as is custom- 


©) and is 
standard practice. 
When the actual carving is 
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ary. The cupboard doors illustrated be- 
low also show the method. 

In making use of this scheme, it is wel] 
if it is to be used in your own home, to 
notice from what angle the light will 
strike the finished work when it is jn 
place, and to plan your tooling accord- 
ingly. 

Much, too, can be done with shallow 
grooves cut with a small V-gouge, 
and lines can be emphasized or 
merely indicated by varying the 
depth of the cut. Beware of cut- 
ting too deeply, and be especially 
careful when the end of your cut 
is close to the edge of the part you 
are working on. Sometimes a 
piece taken out by mistake can be 
glued back into place, but that is 
an expedient for emergencies only 

not recommended as 








finished and all loose particles 
have been removed, the work is ready for 
painting. Oil colors in tubes are what I 
prefer, and I use turpentine as a medium 
rather than linseed oil, as it gives a 
smoother finish. 
Do not try to paint as if you were 
working on a canvas; keep rather to 








broad, flat poster effects, and avoid 
delicate shading and brushwork. Be 
careful that your color scheme is har- 
monious in itself, and also with the sur- 
roundings of the finished job, if you 
know what they will be. 

Let the paint dry thoroughly, apply- 
ing two coats, should that appear neces- 
sary. Then, if you wish, give it a coat or 
two of good clear varnish. 

In some cases you will find it desirable 
to strengthen the material by gluing it 
onto a sheet of plywood. This may be 
done with any good glue by coating both 
surfaces, letting them stand for a few 
minutes, and then applying them firmly 
and accurately to each other. 








Let them remain overnight under 
a heavy weight. 


HIP model makers can clear 

their benches and sharpen 
their tools in preparation for 
the November issue of POPULAR 
SCIENCE MONTHLY, which will 
contain the first of a noteworthy 
new series of articles by Capt. 
E. Armitage McCann. In re- 
sponse to many requests from 
readers, ke has been working 








Additional suggestions for Indian designs. 
Mr. Leechman, who prepared these drawings, 
is a member of the staff of the National Mu- 
seum of Canada, Division of Anthropology. 


for months on a model of the 
Bluenose, famous racing fishing 
schooner. This is the model he 
will now describe and illustrate. 
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Some of the mechanical 
features which have made 
Houdaille hydraulic 


Tune in on (Comfort! ==: 


Set the single dial to the point of greatest comfort— and the sorbers the world’s stand- 
“carburetor precision” of the Houdaille needle valve does the rest. : ard of comparison ate ... 


That’s how easy it is to adjust Houdaille Shock Absorbers to the a meh oo ee ar 


exact requirements of your car—for the weight you carry and for a a minimum by ing the 
; : working pressure on both 
just the amount of spring control that pleases you. 


sides of the shaft, thus elim- 
Get Houdaille Shock Absorbers for your car NOW and you a iat 

<2 : 2. The large ty reser- 
will see that they are provided on the next new car you buy. voir which holds a reserve 
They are standard equipment on Lincoln, Pierce-Arrow, Jordan, : rs dh em = eo ge AN 

Ford, Stearns-Knight, Nash Advanced Six, Chrysler Imperial, strument against high work- 


Studebaker President, Graham-Paige and many European cars. ing P 


HOUDE ENGINEERING CORPORATION, BUFFALO, N.Y. 
(Division of Houdaille-Hershey Corporation) 


HOUDAILLE 


pulit“itue SHOCK ABSORBERS I) 


New Low Prices 
Your car dealer can 
supply Houdailles at 
the new low prices .. . 
$40, $50, $75 and 
100, plus f ation. 
Slightly higher west of 


the Rockies and in 
Canada. 


3. The patented air vents 

enishing valve which 
allow for the escape of air and 
gases and make the instru- 
ment truly hydraulic. 


4. The easy adjustment for 
accurately adapting their re- 
sistance to your indivi 
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Rieck: That Tell of Motor IIs 


Unusual Noises Are 
Symptoms of Trouble, 
Says Gus, But Don’t 
Let Your Ears Spoil 
the Fun of Driving 


By MARTIN BUNN 


" HERE! Hear that? There it is 
again!’ Bancroft exclaimed, 
as he singed the tip of his ear 
on the hot exhaust manifold in 
the attempt to listen more 

closely. “I tell you there’s something 

wrong with that motor.” 

Gus Wilson listened intently for a few 
moments. 

“Mr. Bancroft,” said the veteran auto 
mechanic, “‘there’s nothing wrong. What 
you hear is the clicking of the valve tap- 
pets. I can set ’em tighter if you want me 
to, but I’d advise against it. If the tap- 
pets are set too tight the valves may not 
seat when the motor is cold, and the 
valve seats and the faces of the valves get 
burned. I’ll check ’em to make sure they 
are as tight as they ought to be.” 

After Bancroft was convinced that 
his motor was properly adjusted and had 
driven away, Gus turned to Joe Clark, 
his partner in the Model Garage. “It’s 
all right for a man to be fussy about the 
condition of his car,” he growled, “but 
that bird Bancroft makes me tired. He’s 
always got his ear working overtime try- 
ing to hear knocks and things in the 
motor.” 

“They’re not all that way,” grinned 
Joe. “Fellow left a car here last night 
just after you’d gone. The windshield 
wiper was on the blink and he wanted it 
fixed. He spent ten minutes bragging 
about what a fine car it is. There it is 
over in the corner. Start the motor and 
see what you think of it.”’ 

Gus reached in and pushed the starter 
pedal with his hand and the engine started 
at once. 

“Suffering cats!’ he shouted, to make 
himself heard above the clattering and 
thumping of the motor. “I don’t see 
that the owner of this car has anything to 
be proud of. Sounds terrible to me.” 


S THAT so!” snapped the sarcastic 
voice of the owner, who had arrived 
just in time to catch the end of Gus’s 
remarks. “Trying to drum up trade, are 
you? Maybe the car is a bit noisy, but I 
wouldn’t hesitate to start for the coast in 
that bus any day.” 

“You could start easy enough, Mr. 
Dobey,” said Gus, noting the name of the 
owner on the repair ticket, “but it’s kind 
of doubtful if you’d get there. Too many 
things in the motor in bad shape. Let’s 
take it out on the road so I can hear 
what’s wrong. 





“If any of the things I say are loose turn out to be tight,’”” announced Gus, as he began to hoist the 


noisy engine out of its frame with the portable crane, 


“Now,” said Gus as they started down 
the road, “keep it running smoothly at 
about fifteen miles an hour till we get to 
the top of that hill.” 

“What’s the sense of going so slow?” 
Mr. Dobey inquired. 

“At fifteen miles the normal motor 
noises don’t amount to much, and you 
stand some chance of hearing the queer 
ones.” 

They drove on for a short distance, 
and as they started up the grade Gus 
said: “It’s kind of hard to dope the 
knocks when there are so many different 
ones, but that light knock is either loose 
piston rings, a loose piston, or both. 








Ask Gus—He Knows 


Hic# compression cylinder 
heads are all right if you 
want maximum speed and 
economy, but there’s no deny- 
ing that they make a rougher- 
running motor. Also, if you 
get a tank full of poor gas, a 
high compression motor will 
knock like a boiler factory. 

If you have a car with a 
high compression cylinder head 
fitted to the motor and you 
don’t care about the extra 
economy and flashy perfor- 
mance to put up with the 
disadvantages, it’s easy to re- 
duce the compression without 
buying another cylinder head. 
Next time the carbon is re- 
moved, have the service man 
put in two cylinder head 
gaskets instead of one. If 
that doesn’t do the trick, 
try putting in three gaskets. 




















“T’ll do the rest of the job at half price.” 


Those muffled knocks indicate that at 
least two of the connecting rod bearings 


are loose, and that thump like somebody | 


pounding on a block of wood with a mal- 
let is the main bearing. The other j _Jumpy 
thumping noise means the motor is loose 
in the frame. Of course the sharp, me- 
tallic knock means thick carbon deposits 
on the cylinder head and the top of the 
piston. The rest of the clatter comes 
from the valve mechanism. You might 
as well turn back now.’ 

“What are you trying to do, kid me?” 
sneered Dobey. ‘The motor couldn’t be 
as bad as that. How do I know you're 
not just trying to get away with a fat 
bill for overhauling?” 

“Say, mister,” Gus smiled, “I’ve been 
in this business long enough to know 
what I’m talking about. You stick around 
while I yank the motor out of the frame, 
and if any of the things I say are loose 
turn out to be tight, I’ll do the rest of the 
job at half price.” 


AIR enough,” Dobey admitted as 
they rolled into the Model Garage. 
He watched closely as Gus got the port- 
able crane ready to hoist out the motor. 

“Of course if only piston rings and a 
loose connecting rod needed to be re- 
placed,” said Gus, “‘there’d be no sense 
in going to all this trouble. We fix things 
like that by dropping the oil pan. But 
your main bearings are in bad shape, and 
I’d rather get the engine out where I can 
do the job right. 

“Now before I start,’’ Gus continued, 
“take a look at the bolts holding the 
motor in place. This one here is so loose 
you can turn it with your fingers. If 
you’d kept on running the motor in that 
condition, the pounding would have 
busted the motor support and then you’d 
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PAYS 72% Dividend 


Expert I nsulation advice may be as Profit- 


able to you as to the world’s largest 


makers of Sanitary Plumbing Porcelain 


HEREVER heat does work, 
costs must be watched if 
rofits are to be satisfactory. Care- 
fil conservation of heat by mod- 
ern insulation practice will pro- 
duce actual cash savings in any 
industry. Further, the world’s 
largest manufacturer of sanitary 
plumbing porcelain has proved 
that these savings represent 
astonishingly large returns on the 
investment of heat-conserving 
materials. 


Fords Porcelain Works, at 
Perth Amboy, N. J., operate kilns 
for firing porcelain fixtures of all 
varieties, The kilns reach a tem- 

erature of 2390 degrees Fahren- 
Preie at the end of each firing. In- 
sulating these kilns with Johns- 
Manville Sil-O-Cel has resulted 
in saving fuel oil representing a 
return of 72% each year on the 
cost of the insulation. In other 
words, this means that the cost 
of J-M Sil-O-Cel Insulation was 
paid for in 164 months. Also, 
the working space on the floors 
above the Kilns was made avail- 
able for a work room through 
the reduction of uncomfortable 


process which makes use of heat, 
there is a suitable Johns-Manville 
Insulation. 


Cold Insulation Too 


Johns-Manville insulation service 
is complete. Not only does it 
include insulation for the highest 
industrial temperatures, but J-M 
cold insulations provide for the 
ae of temperatures 

own to 400° below zero by re- 
ducing the absorption of heat. 


Let a Johns-Manville Insula- 
tion Engineer help you to save 
money by saving lost heat energy. 
AJ-M —— will be glad to call 
without obligation. Write usa 
note or use the convenient cou- 
pon. In many cases we can show 
you savings even greater than 
those attained at Fords Porcelain 
Works. 


Widespread Service to Industry 


Products bearing the famous J-M 
trade-mark are of everyday ser- 
vice to industry in conserving 
and controlling power, in safe- 
guarding lives and property. 
Johns-Manville insulations in- 


in J-M Insulations 





Summary of Net Annual Savings Due to 
J-M Insulation at Fords Porcelain Works 
Total annual fuel oil savings per kiln . $363.00 


temperatures which had existed tude heat and cold insulations Annual charges for the insulation . . __ 64.89 

— — was applied— every industrial purpose, be- Net annual savings per kiln... . . 298.11 

another direct saving. sides Asbestocel for home heater Investment in the insulation coeee 412.70 
All kilns wherever used can _ pipes. Packings, Industrial Floor- Net — return on the investment 

be insulated to effectlargeannual _ings, Asbestos and Asphalt Shin- inenaaiatia acai aa, 

savings. Nor is the effectiveness gles, Acoustical materials, Asbes- aaa. 

of Johns-Manville insulating _ tos Ebony and Brake Linings are Net annual savings on 6 kilns (Insu- 

materiais confined to the insula- _ other —- on which J-M is lated on arches and bases with Sil- 

tion of kilns. For every industrial _ the hall-mark of quality. O-Cel Brick)». ..... 4+. $1,788.66 


REE ER 


JOHNS-MANVILLE CORPORATION 


(Branches in all large cities) 


New York Chicago Cleveland San Francisco Toronto 








~ Johns-Manville 


INDUSTRIAL INSULATIONS 


For all temperatures from 400° F. below zero to the highest Neme 
industrial temperatures 


Please send me a copy of the complete Performance Report of J-M 
Heat Insulations as used by Fords Porcelain Works. 
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have been up against a man’s size repair 
bill.” 

“No doubt about the looseness there,” 
Dobey admitted glumly after he had 
turned one of the bolts with his fingers. 
“{ thought this talk about telling what’s 
wrong with a motor by the sound was 
bunk, but I guess there’s something to it 
after all.” 

“Like most things,’ Gus _ smiled, 
“there’s some truth mixed with the bunk. 
Any smart Aleck who tells you he can 
spot any trouble in a motor right away 
just by listening to it is shooting hot air. 
But a smart mechanic should be able to 
locate anything that’s really loose, by the 
sound. 

“Then there’s ways of running down 
particular troubles. For instance, if you 
hear a knock that you think is a loose 
connecting rod bearing, and you can hear 
it with the motor idling, short-circuit the 
spark plugs one at a time. When you 
cut out the explosions in the cylinder 
with the loose connecting rod, the noise 
will stop or get weaker. If shorting the 
plugs doesn’t affect the noise, you can be 


sure something besides loose connecting 
rods is setting up most of the clatter.” 

“Loose connecting rod and main bear- 
ings cause most of the noise in motors, I 
suppose,”’ suggested Dobey. 

“Some people have that idea,” Gus 
replied, “and the minute they hear a 
clank in the motor they suspect the bear- 
ings. Most times the noise comes from 
the valve-operating mechanism. There 
may be too much play in the tappets, the 
push rod guides may be worn, or the cam 
shaft bearings may be loose. Of course, 
no one wants to ride in a car that rattles 
and clanks like an old junk wagon, but 
noises from the valve mechanism are not 
so important as loose connecting rod or 
main bearings. When bearings get so 
loose that you can hear them they ought 
to be fixed right away. If they’re not, 
pounding may crystallize the shaft and 
break it, and that is serious. The valve 
mechanism can be loose enough to make 
a lot of clatter without causing any par- 
ticular damage. Timing gears can rattle 
mighty loud without breaking.” 

“Gee!” exclaimed Dobey, “I don’t 
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think I'll get any fun out of driving if J 
have to keep listening for noises all the 
time.” 

“Neither would I,” Gus agreed. “What 
you want to do is to get your ears accus- 
tomed to the sound of the motor when 
it’s running right. Don’t keep trying to 
hear funny noises—just let your ears tel] 
you of noises that really are loud enough 
so there’s no doubt about you hearing 
them. 

“You'll notice, too, that the motor al- 
ways seems to sound quiet when you’re 
in traffic, but after you’ve driven for an 
hour or two at a steady pace on a trip 
your ears begin to pick out and magnify 
little sounds that don’t mean anything. 
Then, when you start out again the next 
day, you wonder where all the noises 
went to that you heard near the end of 
your trip the day before.” 

“T get you,” nodded Dobey. “Your 
idea is to mix a little common sense with 
the listening.” 

“Common sense is handy—even in a 
car,” grunted Gus. “But we’d go out of 


business if it got too common!”’ 


Mystifying with a Magical Ink Bottle 


By GEORGE S. GREENE 


OU have probably noticed 

the sensation caused at so- 

cial gatherings by someone, 
perhaps disguised as a gypsy, who 
was able to “tell fortunes.’’ Here 
is a trick which will go the pro- 
fessed amateur palmist one better 
and with which you can excite 
double the amount of curiosity. 
It can be guaranteed as a sure 
cure for “‘pepless”’ parties. 

The performer sits facing the 
spectator across a parlor table in a 
side room. On the table 
is an ink bottle. The 
spectator is requested to 
write a question secretly 
and to fold it and place 
it in the ink bottle. After 
several moments the per- 
former, in a mysterious 
manner, answers the 
question and gives the 
information desired. 

The secret lies in the 
preparation of the inno- 
cent-appearing ink 
bottle. It has a hole 
drilled in the center of 
the bottom, and fitting 
loosely in the hole is a 
brass tube that extends 
up to the bottle mouth. 
The question goes into 
the brass tube. Then, as 
the performer moves the 
bottle about the table as 
if “‘making a spell,” he 
allows the tube to drop into his lap. This 
he does easily by pulling the bottle slight- 
ly over the edge of the table in front of 
him as shown above. 

He “concentrates” with one hand over 









which his other hand has removed 
from the tube and opened. 

At the conclusion, or even be- 
fore the question is answered, the 
question slip may be restored to 
the tube and the latter returned 
to the bottle, to be fished out 
afterwards and handed to the 
amazed spectator. 


HE illustrations show how to 

“trick” the bottle. The hole is 
drilled with the sharpened point 
of a file. When you have succeed- 
ed in making a small hole, en- 
large it with larger round files. 
Do not hurry; for best results the 








Answering questions with the prepared 
ink bottle. The bottle can be corked after 
the slip of paper is placed in it “‘to allevi- 
ate any possible suspicion of trickery.’’ 


glass must be filed away slowly in 
a fine powder. 
Paint the inside of the bottle 
_ black. When the paint is 
~e* dry, fill all but the space 
~~ __ for the tube with plaster. 
This is done by insert- 
ing a waxed paper tube 
through the bottom hole 
and pouring the plaster 
around it at the wider 
mouth of the bottle, as 
shown in the illustration 
immediately at the left. 
When the plaster is hard, 
there is a smooth socket 
or guide for the brass 
tube. 
The tricked bottle, if 
presented with reason- 
able care, is never de- 


tected. With sufficient adroit mystifica- 
tion and “‘patter’” from the performer, the 
effect on the spectator is astonishing. 


In his next article, Mr. Greene will de- 


eae 





~—_ 








How the question drops past the table edge into the 
Performer’s hand, and two steps in preparing the 
hole in the bottle through which the tube slides. 


scribe , several effective pocket tricks 


his eyes, meanwhile looking downward 
which can be shown anywhere. 


under this cover and reading the question 








1929 OcToBER, 1929 POPULAR SCIENCE MONTHLY : 87 















/hat i 
‘Cus- 7¢€ 
then 
g to ' . 
tell ' 
ugh i 
ring i? XN 
' al- 
u’re 
an 
trip 
nify 
ing. 
lext 
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4g \ GOOD RED PAINT 
(" ° 
—ee i N the seagoing days of Moby Dick, no ship was completely rigged 
ll without its carved figurehead at the prow, bedecked in as gaudy 
ed a coat of “good red paint” as the ship’s store could supply. It was 
aA good carving, too. But the paint seemed most important. 
‘ i. “ 
he —“~ mF ad Nw ~ Today, connoisseurs pay hundreds of dollars for small figures 
to carved in wood by the hands of a master. To paint them would be 
- prime sacrilege. For the beauty of the wood is a real part of the art, 
he a part rough seafaring men overlooked. 

Likewise, in all kinds of cabinet craft, amateur as well as profes- 
to sional, the craftsman’s object is to bring out the inherent charm of 
is grain and texture rather than to cover it up as a non-essential under 
r a coat of paint. To this end Johnson’s Wood Dye has contributed 
n- much. For it enriches even the most plebian of woods, its clear, true 
“A color sinking deeply, becoming a part of the wood itself, with not 
in a lap or streak showing. Drying rapidly, it leaves no muddy scum 
le such as cheap, pigmented stains leave. 


For the newest and most expert methods of wood finishing write 
for our professional manual. It’s FREE! Just mail the coupon. 


$. €. JOHNSON & SON, RACINE, WISCONSIN 
“The Interior Finishing Authorities” 


4% : 
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Ingenious Kinks for Motorists 


Protecting the Face When Under Car—An 
Emergency Flange Repair— Other Useful Ideas 


Each month POPULAR SCIENCE MONTHLY 
awards a prize of $10, in addition to 
regular space rates, for the best idea 
sent in for motorists. This month’s 
prize goes to Merrill Devore, of 
Cowiche, Wash., for his sug- 
gestion of a face protector useful 
in automobile repair work, shown 
in Figure 1. Other contributions 
published on this page are paid 
for at the usual space rates. 


and face from dirt and grease 

- while working beneath an 
automobile is afforded by the in- 
genious homemade mask shown in 
Figure 1. Take a piece of celluloid, 
such as is used for the windows in 
the curtains of open cars, and with a 
couple of pieces of string tie it in semi- 
circular form about the face. It will 
afford complete protection for the eyes 
from bits of caked dirt that are sure to 
be loosened by hammer or screw driver. 


Pretisce from of the eyes 


Emergency Flange Repair 


)GURE 2 shows an emergency method 
of repairing a broken carburetor 
flange which may prove serviceable on a 
trip. It will do the trick until a service 


PLASTIC WOOD ON BOTH SIDES 
OF GASKET AND IN BREAK 


INTAKE 
MANIFOLD 
FLANGE 










UNDERSIDE’ VIEW 
OF CARBURETOR 
FLANGE 


A FINAL COAT OF 
PLASTIC WOOD IS 

PUT OVER ENTIRE . 
JOINT. 


Fig. 2. An emergency repair of a broken car- 
buretor flange, using composition wood to patch. 


station or garage can be reached, and the 
broken flange replaced with a 


new one. 
As shown in the illustration, ~~ + 

the broken parts are temporarily  SPARKPLUG 

wired together and a coating of 

a wood paste placed over the 

entire flange. After this has 

dried, two or three more coats 

of the wood paste are applied v Grooves TOP 

over the joint until it is in the SCRAPE THE PLATE 

form shown in the illustration. pag oh ty OF BODY 

The repair will be surprisingly _1N BODY. 


strong and also will be air-tight. 
Do not attempt to put a single, 
thick layer of the composition 
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Fig. 3. A piece of inner tube around 
gear shift base protects the shoes, 












Fig. 1. How the face shield is 
made of a piece of celluloid. 


An Inner Tube 
Saves Shoées 
N MANY types of cars 
grease has a tendency 
to work out, to some ex- 
tent, around the bottom 





grooves across the threads 
of an old spark plug, as 
shown in Figure 4. Re- 
move the gasket and screw 
the filed plug into the 
hole. It will seat slightly 
deeper than the standard 
plug and will remove car- 
bon from the thread 
groove. A ‘still better 
method, if a lathe is avail- 
able, is to turn down the 








of the gearshift lever. The 
shoes of a driver are likely 
to come in contact with this grease and 
be stained. To eliminate the trouble, cut 
a short section from an old inner tube and 
slip it over the gearshift lever to the bot- 
tom, as in Figure 3. This idea will prove 
valuable particularly in protecting light- 
colored shoes. If the piece fits too loosely, 
it can be held in place by a thin band 
of rubber cut from the same tube and 
doubled. 


Spark Plug Hole Cleaner 


FTER the cylinder head has been 
scraped free from carbon, it is de- 
sirable to remove the carbon from the 
lower threads in each spark plug hole. A 
simple way to do this is to grind or file 


wi tit 

















body of the spark plug, 
just above the threaded portion, to a 
diameter slightly smaller than the bot- 
tom of the groove. Then slot the thread- 
ed portion with a hack saw, so that it 
can be screwed clear down to remove all 
the carbon from the bottom of the 
threads. 


Simple Garage Door Check 


IGURE 5 shows a novel and very 

simple door check that will prevent 
the door of a garage from blowing closed. 
A block of wood is screwed to the door and 
another flat piece of board is hinged to 
it by means of an ordinary strap hinge. 
A spring is hooked between two nails, one 
in the fixed portion and one in the mov- 
able portion. When the movable portion 
is turned up the spring holds it up; when 
turned down the spring tends to 
hold it against the ground. 


Front Tire Wear 


RONT tires on cars fitted 

with four-wheel brakes may 
wear more rapidly than the rear 
tires if the front brakes are set 
too tight. This trouble can be 
eliminated by making sure that 
the front brakes do no more 
than their fair share of the work 
of stopping the car. In most 
cases, however, where the front 














wood over the joint, as it will not 
dry as well as if applied in suc- 
cessive layers. 


Fig. 4. Using an old spark 
plug to remove carbon from 
threads of spark plug hole. 


Fig. 5. A simple door check 
made with hinged blocks of 
wood and a small spring. 


tires show excessive wear, the 
trouble is caused by incorrect 
wheel alignment. 
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We have proved in thousands 
of miles of test driving on the 
Atlantic City Speedway, and in 
hundreds of laboratory tests, that 
the New Mobiloil “ BB” gives the 
greatest summer protection and 
adds the most power to Buick 
(1929, 1928, 1927 models), Nash 
(Advanced and Special Six 1929, 
1928, 1927 models), Hupmobile 
(All 1929 and 1928 models), 
Graham-Paige (A111929 and 1928 
models), Auburn 8’s (1929, 1928, 
1927 models). If you own one of 
these cars remember to ask for 
Mobiloil “BB”. The price is 35¢ 
a quart (price slightly higher in 
Rocky Mountain and Pacific 
Coast States), and there is a 


the New 
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for the owners of 


Buick 
Hupmobile 
Auburn 8 


Graham- Paige 
Nash 


Mobiloil dealer always nearby. 


Mobiloil “BB” is also recom- 
mended for other makes of cars. 
See chart at the right. If your 
car is not listed in it, consult any 


Mobiloil dealer. 


No matter which make of car 
you drive, the way to be sure of 
correct lubrication for your auto- 
mobile engine is to buy oil 


according to the Mobiloil Chart. 


Regular draining and refilling 
with the New Mobiloil will keep 
the first-year feel in your engine 
for at least 30,000 miles. 


VACUUM OIL COMPANY 


Makers of high-quality lubricants for 
all types of machinery 


PRCOK, 


Mobiloil-s: 





















































89 
Here is a partial Mobiloil Chart 
covering most of the leading pas- 
senger cars made in the United 
States. Check up now. Find the 
correct grade of Mobiloil for your 
car. The recommendations below 
were made after practical and scien- 
tific tests of the New Mobiloil in 
your type of engine. Make this 
Mobiloil Chart your guide. 
1929 1928 1927 1926 

NAMES OF Engine Engine Engine Engine 

PASSENGER & . ee 5 fs $ e 

CARS E 2g E gs £ gS Ee 2 
EISTEI(SIT EI SLES I, 
AIF IBIS I[A|eIAIS I! 
Auburn, 6-66...... PER ER at A|A |] 

i wi. BB | Arc | BB | Are | BB |Arc | A |Are. | ! 

“other models | A |Arc | A |Are.| A |Are}| A | A ¥ 
re BB |Arc | BB | Arc.| BB |Are | A |Are |‘ 
Cadillac.... BB | Arc.| BB | Arc | BB | Arc | BB | Arc 
Chandler Special Beate A j|Arc| AJA ‘ 

“ . other models | A |Arc | A |Arc | A {Are | A |Arc, 
Ee A |jAre | A Arc | A |Arc | A {Are 
Chrysler, 4-cyl..... J.... J... | A jArc | A |Arc | A Arc 

“Imperial 80 

and Imperial | BB |Arc | BB | Arc | A AITAIA 

“other models | A \Arc | A jAre} A A A A 
Dodge Brothers.... | A {Arc | A |Arc | A {Are |] A |Are 
oS aeeae A {Are.| A /Arc ; A {Arc 
Elcar, 8-cyl.... . . BB /Arc | BB |Are | BB |Are | A [Are 

“other models | A |Arc | A |Arc | A |Arc,| A A 
PIER a .n0's:0.0:0'4.6 A {Are | A |Arc] A [Are }.. ‘ 
Se A |Arc |] A {Are | A [Arc | A |Are. 
Ford, Model A..... A jArc.] A | Are , 

Model T.... : ; = sp EN E E E E 
Franklin re BB |Arc | BB |Arc | BB | BB| BB | BB 
Gardner, 8-cyl.. BB |Arc | BB | Arc | BB | Are | A | Are. 

“other models ‘ i a - A A 
OR A {Are | A {Arc | A |Are] A |{Are. 
Hupmobil¢......... BB |Arc | BB |Arc | A |Arc |] A [Are. 
OS! Saar e BB | Arc | BB | Arc. | BB /Arc.} ...].... 
OS eee BB | Arc.| BB | Arc.] BB | Arc | BB | Arc 
Marmon, 8-cyl.. A |Arce.| A |/Arc] A [Are ]....]...- 

other models Pe BB; A A A A A 
Mooa.......-. A |Arce.| A jArc.] A |Are.]| A | Arc. 
Nash, Adv. & Sp. 6. | BB {Arc | BB |Arc.| BB |Arc.| A | Arc. 

other models | A |Arc | A |Arc.| A |Arc.] A |Are. 
ee A {Arc.| A {Are.| A jArc.| A |Are. 
Oldsmobile........ A |Arc.| A |Arc.] A |Arc.| A |Arc. 
Psat sccecee A {Arc.]| A {Arc.] A jArc.}| A |Arc. 
Peerless, 72,90,91.. | BB | A | BB}; A | BB} A | BB| A 

"other models | A |Arc.| A |Arc.| A [Arc] A |Arc. 
a Biseessas . | A JAre.] A |Arc.] A [Are.| A {Are 

a ene A |Arc.| A |Are.| A |Arc.] A | Are 
Studcbakes tadecey A |Arc.| A |Arce.| A |Are.] A | Are. 
See A |Arc.] A |Are.| A |Arc.] A | Are 
Willys-Knight,4-cyl. |...:]....]....]-.--.]-...|----] B [Are 

5 *“ 6-cyl. | BB |Arc.| BB | Arc.| BB | Arc.| BB | Arc. 
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Graceful Maryland end table constructed by 
Mr. Klenke, who is a manual training teacher 
of national reputation and the author of 
Art and Education in Wood-Turning. 


N LEARNING to use small 
woodworking machinery or a 
motorized home workshop, you 
will find this Maryland end 

table a particularly instructive and 
desirable piece of furniture to build. 
Because of its delicate proportions 
and graceful lines, it is a little gem, 
at the same time it is simple in 
construction, and the materials 
are inexpensive. 

Mexican mahogany is one of 
the best materials for this table, 
unless you intend to finish it with 
colored brushing lacquer, perhaps 
in some brilliant tone to make the 
piece individual and outstanding, 
in which case birch or maple is 
suitable. Because of the delicate 
proportions, a hard, strong wood 
must be used. 

With this project, as in the two 
preceding articles of this series on making 
the most of small machines, we shall do 
the work almost entirely by machinery. 
Obviously, the same general methods can 
be used in constructing many kinds of 
tables and, indeed, in much furniture 
building. If you own any machines or 
intend to equip your home workshop 
with them, you will find that a mastery 
of the few simple principles involved will 
make possible the production of cabinet- 
work of professional quality. 


TEP No. 1—Getting Out Stock. Using 

the planer and circular saw, get out 
all the stock in the following manner (the 
various pieces of wood used to make a 
piece of furniture are generally known as 
stock): 

On the planer, dress one surface smooth 
and true; mark this with an X to indicate 
the working face. Hold this face against 
the fence of the planer and plane one edge 
at right angles to the working face. 
Mark this edge also with an X to identify 
it as the working edge. 

Hold the working edge against the 
fence of the circular saw and rip the stock 
to the correct width, allowing \% in. for 
planing. In like manner obtain the thick- 
ness. Return to the planer and dress all 
sawed surfaces smooth and true. Follow 
this method for preparing all the pieces. 
At this point it is advisable to cut out 
cardboard patterns of all curved parts. 








Planing the edges of the table 
top on a bench jointer. 
essential to hold the wood 
very firmly against the fence. 














left) 
(below). 


Sawing one of the top 
braces on the jig saw (at 
and turning a leg 
Note the posi- 
tion of the hands holding 
the skew turning chisel. 
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Operating Small 
Shop Machinery 


By WILLIAM W. KLENKE 


Step No. 2—Turned Legs. The 
stock for the legs should be at least 
¥ in. longer than the finished meas- 
urement, to allow for turning the 
bottom end without striking the 
point of the dead center. 

Draw diagonal lines on both ends 
of the stock to locate the centers. 
Bore small holes at these points to 
receive the center pins. Square 
lines around the stock to locate the 
portions that are to remain square. 

Rough the stock with a gouge 
and turn to the design. Sandpaper 
thoroughly while in the lathe. If 
you lack experience with a lathe it 
will be worth your while to look up 
the series of articles re- 
cently published in Pop- 
ULAR SCIENCE MONTHLY on 
wood turning, or to obtain 
a good book on turning. 

Step No. 3—Curved Feet. 
Cut out the curved outline 
on the jig saw and smooth 
the edges on the drum 
sander. Use the disk sander 
for the flat bottom and top 
edges as in step No. 5. 

Step No. 4—Top Brace. 
On the jig saw cut out the 
outlines of the braces; on 
the drum sander, true and 
smooth the outline. 

Step No. 5—Joints. True 
the top and bottom flat 
edges of the curved feet on 
the disk sander. Carefully 
locate all the dowel holes. 
Place the chuck and dowel 
bit in the lathe and bore all 
the holes the correct depth. 

Step No. 6—Sandpaper- 
ing. Before assembling the 
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A table slightly simpler in design than the one shown in the upper photograph. The edges of the top 


can be left unornamented if no suitable molding plane or hand beading tool is-available for the work. 
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C&L 32 


This is one of the most popular blow-torches we have ever made. 

It is more expensive than the 158 because it is made for much 

harder use. It is designed for the man who uses a blow-torch in 

his daily business and demands not only excellent performance 

but rugged ability to stand rough handling. 32 contains the most 

advanced patented C & L blow-torch improvements. It also has a 
red handle with the gold stripe. Sure sign of satisfactio 


Pie YOU 


PARTICULAR 


ABOUT 


YOUR TOOLS?P 


“You bet your life I am,” you 
say. “When I buy a tool it’s got 
to be right and if’s got to stay 
right.” 


When you buy a Clayton & 
Lambert torch you’re putting a 
worth-while tool on your work- 
bench. The most exacting blow- 


torch uses are considered in the 


manufacture of Clayton & Lamberts. 
Lasting materials—the strongest avail- 
able, selected for long, efficient use. 
Many of the features of design are ex- 
clusive and patented Clayton & Lam- 
bert improvements—the result of 40 
years’ experiment and invention. And 
Clayton & Lambert torches are made 
by precision workmen. Men who think 
of tools and look at tools in the same 
light as you. 

For instance—the vaporizing cham- 
ber has an exclusive vein system for 
quicker, hotter heat. That makes the 
torch function better and saves money 
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C&L 158 


This blow-torch is especially made and 
priced for the man who likes to do odd 
jobs around the house, or to tinker with 
mechanical things. It will last a lifetime if 
it is not abused. The usual retail price is 
about five dollars. Most hardware, elec- 
trical and automobile accessory stores have 
it—or can get it for you quickly. Look for 
the red handle with the gold stripe. 
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on your fuel bills. All fittings are built into the 
tank by a patented method that prevents their fall- 
ing in or coming out. There’s absolutely no danger 
of an explosion with a Clayton & Lambert torch. 
Even the most delicate part—the gas orifice—is 


fool-proof. In the No. 158 the ori- 
fice has a guard. Slightly higher 
priced, No. 32 has a patented de- 
sign so that you'll never ruin the 
torch by a careless twist of your 
wrist. And as you close the valve 
you automatically clean the orifice. 

Things of that sort have made 
Clayton & Lamberts the largest 
selling torches in the world. There’s 
satisfaction and pleasure in work- 
ing with such a fine, capable tool. 

You can buy Clayton & Lambert 
torches at hardware, electrical and 
automobile accessory stores. Look 
for the handle—it’s red with a gold 
stripe. But to be sure—look for 
the trade-mark, too. It pays you 
to be certain that you’re getting a 
Clayton & Lambert. 


CLAYTON & LAMBERT 


MANUFACTURING COMPANY 


Detroit, Mich. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE CF STANDARDS. See page 8. 
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The drum sander is used for smoothing 
concave surfaces. The work can be held 
above or below the drum as necessary. 


table, thoroughly sandpaper all 
parts with No. 1, followed by No. 
4, and 0 paper. 

Step No.7—Assembly. Makea 
trial fitting between clamps with- 
out glue. First, glue the curved 
feet to the legs; then assemble the 
entire project, using plenty of first- 
class liquid glue or hide flake glue 
of good quality. The tops of the 
legs are held together by gluing a 
strip on each side of theleg. Fasten 
the top to the braces with screws. 


The flat edges of the feet at both top and bottom are 
speedily trued to an accurate fit on the sanding disk. 


OTORIZED home workshops, once a 
rarity, are now becoming common. 
This is the reason why the hobby of 
making things is gaining so markedly 
in popularity. With the aid of small, rea- 
sonably priced, highly efficient motor- 
driven machines, even the beginner is 
able to accomplish wonders in wood- 
work. And he is released from the 
drudgery of sawing and planing by hand. 
This article is the third of a series in 
which Mr. Klenke, through the cour- 
tesy of various manufacturers, demon- 
strates the use of many new home work- 
shop woodworking machines of both 
combination and individual varieties. 
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Step No. 8—Cleaning Up. Remove al] 
excess glue with a sharp chisel, working 
across the grain where possible. Thor- 
oughly sandpaper all parts with No. % 
0, and 00 paper, always rubbing with the 
grain where possible, and rounding the 
corners slightly. 

Step No. 9—Finishing. If a lacquer 
finish is to be used, first apply two coats 
of white shellac, rubbing each coat when 
dry with 00 sandpaper. Apply the lac- 
quer according to directions on the can. 

If you have used mahogany or walnut 
or a wood which is to imitate them, brush 
on water stain or a prepared wood stain 
or dye of the desired color, and after it is 
thoroughly dry apply a very thin coat of 
shellac. Water stain has a tendency to 
raise the grain, and the shellac will stiffen 
these fibers and make them brittle. Sand- 
papering lightly with No. 00 or finer 
paper will cut them down clean and 
smooth. ; 

Apply two coats of good quality paste 
wood filler (unless you have used some 
close-grained wood) according to direc- 
tions on the can. Allow at least two full 
days—a longer time is even more desir- 
able—for the filler to harden. Then brush 
on three coats of white shellac, rubbing 
each coat when dry with No. 00 or finer 
sandpaper and the last coat with rubbing 
oil, light machine oil, or crude oil and 
fine pumice stone powder. 

With a spraying outfit, you can spray 
on clear lacquer instead of using shellac. 


Hints on Constructing Built-in Kitchen Cupboards 


cupboard extending from floor 

to ceiling often is built along 
one entire wal]. If you live in a 
house without this convenience, you 
can construct a suitable cabinet 
yourself without much difficulty or 
great expense. 

Measure exactly the space the 
cabinet is to occupy and make a 
drawing to aid you in both ordering 
the material and constructing the 
case. 

The lower part of the cabinet 
with the table or work shelf should 
be of a height to suit the housewife 
and in no case too low. In a large 
and elaborate cupboard I built for 
my own home, I made the lower 
part 2 ft. deep but left a toe space 
at the bottom as shown. This space 
extends 4 in. under the cabinet and 
is 2% in. high. 

The upper part can be relatively 


[ MODERN homes a kitchen 
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Cut the linoleum to fit snugly and 
lay it on the felt, after applying the 
cement in the same way. Roll it 
down well and apply a small hard- 
wood binding strip along the front 
edge of the top. At the back, along 
the wall and resting on top of the 
linoleum, a wooden strip 3 in. or 
more in width should be placed, to 
protect the plaster. Thrée coats of 
spar varnish will give the linoleum 
a durable surface. 

How attractive the cupboard 
looks depends mainly upon the good 
taste and care with which it is 
painted. A study of modern com- 
mercial kitchen cabinets will sug- 
gest color schemes. The door pan- 
els can be decorated, if desired, 
with transfer (decalcomania) de- 
signs. 

A bread board can be made of 
34-in. plywood. If the plywood is 
not of the so-called waterproof 
variety, put together with casein 








MATYAS 


46044 
Vey 


shallow and entirely separated from 
the lower part. I screwed 14-by-2- 
in. strips to the ceiling joists to 
serve for hanging the upper section 
and, of course, also fastened it to 
the wall. 


glue, it should be liberally oiled 
with linseed oil.—Cart G. ERICH. 
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Goop sandpaper is often thrown 
away before its usefulness is over. 
Dust and gum, which fill in be- 


A homemade built-in cupboard with linoleum-covered 
working top. At the bottom is a recess to give toe space. 





The doors can be made with 
white pine frames and either ply- 
wood or pressed wood panels, the latter 
being thinner and cheaper, yet strong and 
durable. 

A good way to make the table top is to 
cleat together i-by-12-in. white pine 
lumber—I used what is called “‘boxing”’ 
—and then cement floor linoleum on top. 
To lay the linoleum cement easily, make 


a trowel or paddle with a chisel edge from 
a thin board about 4 in. wide and notch 
the edge in saw-tooth fashion. Apply the 
cement and scrape the surface with the 
trowel, leaving only small ridges, not too 
close together. On this lay linoleum felt, 
heavy building felt, or even building 


paper. 


—— Se 


tween the grits, can be removed by 
snapping the paper forcefully against the 
work or the top of the bench. Turning 
the paper around on the block also 
prolongs its life, because new edges of 
the gritty abrasive are presented to the 
work in each position. Ordinarily, for 
flat work, the paper is held around a 
block of wood, leather, cork, or rubber. 
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~ How to Choose and Use Files 


POPULAR SCIENCE MONTHLY 


Told by the World-Famous Makers of Disston Files 


N the Disston Saw Works, more than 35,000 dozen 

files are used every year. They are Disston Files, 
made of Disston Steel, cut and hardened with Disston 
skill. This daily use of Disston Files, by Disston 
saw-makers, guards the quality of all Disston Files. 
For Disston Steel puts longer life—and faster, easier 
cutting—into files as well as saws. It is the world’s 


great cutting steel, with toughness and temper un- 
equalled. You will find a Disston File still cutting 
true, long after another file would be useless. Far 
longer service, mechanics say, and better service al- 
ways. There is nosubstitute for genuine Disston Files. 
Ask for Disston! Hand Saws, of course; but also 
Disston Files—every style, for every purpose. 
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Files for the Wood Worker 


Disston Cabinet Files (fine teeth) for smeoth- 
ing and finishing wood surfaces, easing tight 
doors and drawers, etc. Disston Wood 
Rasps (coarse teeth) for rough and fast cut- 
ting, enlarging holes, etc. Half-round 8” 
Cabinet File, 65c. Flat 8” Wood Rasp, 50c. 






‘ i. . % : 
Handiest of Pocket Levels 


For truing up construction work, levelling 
shelves, etc., use a Disston Featherweight 
Pocket Level. It is the lightest and handiest 
level made. Length, 9”; weight, 2.0z. Aero- 
Plane aluminum. Three proved glasses. $1.25. 





For Cutting Dovetails, etc. 


Wherever the finest possible joint is needed, 
and for dovetailing, pattern making, etc., use 
a Disston No. 68 Dovetail Saw. Blade extra 
thin, with fine teeth. The 8” blade, 17 points 
to inch, is most popular. $1.60. 


ea 


Every saw user will enjoy reading “The Disston Saw, Tool and 
File Book,” an illustrated manual on the selection, care, and use 
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Making a Weathervane 


eer file firmly against metal to be cut. Allowing file . 


to slip dulls it quickly. Proper position is with left 
hand at point, thumb on top of file, with right hand holding 
handle. For fast cutting, rest ball of left hand on file. Cut 
on forward stroke, use full-length of file and cut with a 
straight, regular motion. 
Indraw-filing, or makinga finish cut for 
flatness, take position shown at right. 
Always keep file free from chips and 
filings, by using a file card and brush. 
Oil file before putting it away. Don’t 
dull teeth by careless handling. 
Single-cut files have one course of teeth diagonally across 
them, as in a taper saw file. Double-cut files have two 
courses of teeth, as illustrated below, with spacings of teeth 
differing as shown. 








Second-cut Smooth 


Bastard double-cut hand, flat and half-round files are 
widely used for fast cutting, with single-cut mill and taper 
files for a fine finish. 

All good hardware merchants can supply Disston Files for 
every purpose, as well as Disston Saws and Tools, 


DISSTON 


Makers of “THE SAW MOST CARPENTERS USE” 


Henry Disston & Sons, Inc., Philadelphia, U. S. A. 
(In Canada, address Henry Disston & Sons, Ltd., Toronto, Ont.) 
Please send me ““The Disston Saw, Tool and File Book.”’ 


of tools. It tells how to file and set saws, etc., and contains helpful 


information on the correct use of files. Use coupon, or write. 








**TheSaw MostCarpenters Use” 


The two handiest saws for the home work- 
shop are the 26-inch 8-point for cross-cutting, 
and the 26-inch 514-point for ripping. You 
will need these on almost every job. 
— “D-8” Lightweights cost $3,45. Many 
r styles and sizes to choose from. 


ol 





Band Saws for Better Work 


Disston “Thin Gauge” Narrow Band Saws 
are 2 to 3 gauges thinner, They run better 
on machines with wheels up to 26” diameter. 
Saw 9’ 8” long, 14” wide, 25-gauge, brazed, 
$2.03, Other sizes in proportion. 





For Your Power Saw Outfit 


Disston Saws insure better work. Cut easier, 
stay sharp longer. Disston Circular Saws 
—cross-cut, rip or combination—are made 
to fit any make of machine. If your dealer 
cannot supply you, write to us for prices. 
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ERY small angles can be pro- 
duced conveniently by a machinist 
or toolmaker with the aid of the 
adjustable blocks and plates of 
Figs. 1 and 2. In these devices, the angle 
is obtained by spreading the two “ wings” 
by means of set screws, and holding the 
adjustment by corresponding lock screws. 

As may be seen in Fig. 1 at C, the two 
wings should have a tendency to “pinch” 
when free, the set screw therefore being 
under pressure even when the lock screws 
are loose. The angle is determined in the 
usual way, either with the help of a 
micrometer, as at D, or by measuring the 
opening of the slot with a feeler gage. 

The blocks of Fig. 1, which are small 
affairs made from machine steel, are 
mainly intended for “blocking” under- 
neath the work. By enlarging one wing, 
however, they may also be made into 
small angular holders, as suggested at E, 
where a toolmaker’s vise clamp is shown 
set in the block. 

Larger than the adjustable blocks are 
the angle plates illustrated in Fig. 2. The 
front edge of the slot is milled to a depth 
of about % in. to allow measuring with a 
feeler gage. 

It need hardly be said that a block or 
plate of this kind cannot be spread very 
much, and that it should not be used to 
obtain variations of over 1°; yet within 
this range it is not only very handy for 
obtaining small angles but is equally use- 
ful for making corrections. Quite often 
some large angle varies “by a hair” from 
the true, and even more frequently it is 
necessary to compensate for some fixed 
error in the machine. When an angle 
plate is used, in particular, the error in 
the plate is frequently added to the ma- 
chine error to produce a noticeable dis- 
crepancy. 

Such cases can be readily handled by 
incorporating the adjustable feature in a 
right-angle plate, as at B. With such a 
plate it is easy to obtain high accuracy 
without having to resort to makeshifts 
such as shimming. 

An example is that at D, where the 
error in a miller table is corrected in this 
manner. With lighter work, nearly the 
same result can be achieved by clamping 


How a plain angle plate can be 
set at a slight angle by the use 
of a special adjustable plate. 


Setting 


an ordinary angle plate to 
the plain adjustable-angle 
plate shown at A and truing 
up the whole in the ma- 
chine, as at C, to eliminate 
the entire compound error. 

T-slots, or tapped holes, 
or both, may be formed in the surfaces of 
these small-angle plates. The lock screws 
must not be too small and the set screws 
should be made with a round point and 
given a dish-shaped bearing on the oppo- 
site wing. 

If the devices just illustrated are for 
obtaining very small angles, the adjust- 
able-angle plate shown in Fig. 3 is in- 
tended for getting any angle from 0 to 
about 20° accurately and in a positive 
manner. It is designed for fairly large 
work or for mounting miller and drill 
vises. Though requiring some time to 
make, it will be found handy where work 
of this kind is regularly done. 

The plate consists of a base a, to which 
a work-holding plate b is pivoted by a 
hinge pin c at one end. At the opposite 
end, the parts are held at the required 
angle by spreaders d. 
These spreaders are 
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How to Hold Angular 
Machine Shop Work 


Up Small Parts—Plates 
for Obtaining Variations Up to 
Twenty Degrees—Emergency Jobs 


By HENRY SIMON 


and a matching seat bar, as at B and C. 
Each wedge is slanted at a 6° angle and 
has a run of one sixth of its length; each 
of the six graduations on the large end, as 
shown at C, therefore corresponds to 10’ 
of arc. With this accessory, a set of, say, 
ten spreaders can be made to handle the 
complete range of angles frem 0 to 10°, 
and adjustment can be instantly made 
without calculation to within about 5” of 
arc. As shown in the illustration, the seat 
bars in this case should be formed with 
headed ends to prevent lateral shifting 
and resultant inaccuracy of the angle. 
Now for some emergency measures— 
for, in spite of all that can be done, there 
will always be many cases where such 
measures are called for. How a block of 
wood, though ordinarily considered unfit, 
may be made to do for an angle plate, is 
illustrated at A in Fig. 4. A good, sound 
block of close-grained hardwood should 
be chosen. The end grain must be against 
the faceplate, and there should be as 
much end grain surface as possible. Any 


good millwright can get the two principal 


surfaces within, say, % in., and this may 





parallels of flat stock 
of different widths; 
they are a sliding fit 
in grooves in round 
seat bars e, which are 
a close turning fit in 
slots f. The two wings 
are locked together 
by four screws g 
working in revolving 
plugs A. 


N MAKING this 

plate, both sur- 
faces of each wing 
should be machined 
before boring and 
reaming the hinge 
bearing. This opera- 
tion completed, the 
corner 7 is’ backed off 
and about .010 in. 
ground from the top 
surface, of the base. 
If the device is made 
with care, very accu- 
rate results can be 
obtained. 

A useful addition 
for some purposes is 









































that of graduated 
wedge type spreaders 


Adjustable block for use under small angular work (Fig. 1); 
adjustable plates of plain and angle types, and their use (Fig. 2). 








1929 











OcToBER, 1929 POPULAR SCIENCE MONTHLY 95 





pa. Eee: om 






Starrett Tools are invariably selected where 
accuracy and dependability count most. They 
offer you equal satisfaction and service 
whether you use them for work or for fun. 


Your dealer has the genuine. Ask him for 





Starretts. 
Send today for the — TE Pare rent BRETT “9 
free catalog No. 24 °W ee 





Over 2500 Starrett Tools described and illustrated in the Starrett Catalog 









Starrett Combin- 
Starrett 










ation Square Starrett 
No. 94 Micrometer Pocket Slide 
No. 230 Calipers 
No. 425 





Use Starr 
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shrink away in drying 
and be likely to crack 
loose from the work. 
It need hardly be said 
that only the lightest 
cuts can be taken 
when the work is held 
in such a way. 


Editor’s Note: Other 
problems relating to 
angular work were 
discussed by Mr. 
Simon in an article in 
the September issue. 
He will next take up 
the subject of harden- 
ing and tempering 
steel. The main top- 
ics previously treated 
were the handling and 
holding of work 
(December, 1928, 
January and Febru- 
ary, 1929), avoiding 
distortion (March 
and April, 1929), 
measuring instru- 
ments (May and July, 
1929), and optical 
aids (August, 1929). 














DIA. . 2xL 
cor. %t 








An adjustable-angle plate with range up to 20° 
(Fig. 3); various emergency measures (Fig. 4). 


be reduced to within a few thousandths by 
shimming. By using good-sized steel plates 
under the bolt heads as well as under the 
work, crushing of the wood is prevented. 

Where there is room enough, a good 
angle plate can be improvised by the com- 
bination of a flat vise and a heavy flat 
plate similar to B. As ordinarily used, 
with the plate held only by the jaw, re- 
sults are frequently disappointing, be- 
cause there is not a solid enough hold. 
By removing the parallel jaws and thread- 
ing the screws from the head jaw into the 
plate, the combination can be made quite 
rigid; and, if the vise is true and in good 
shape, accurate results may be obtained. 

A quick way of aligning a machine vise 
at a fixed angle by means of a piece of 
round stock is shown at C. A small offset 
at right angles to the side of the vise is 
formed by grinding or milling along the 
front edge a, and two small pins are set 
near the opposite end at b. The pins 
must be larger than the diameter of the 
largest rod it is intended to use, which 
should not be over about one-tenth the 
distance L. The diameter of the rod is 
found by means of the formula. The use 
of clamping nuts with semispherical un- 
dersurfaces is advisable. 

Very occasionally, some light hard-to- 
hold odd job can be done in a hurry by 
the use of nothing more than—gypsum. 
A simple article of this kind, set in such a 
gypsum holder, is shown at D. The work 
is temporarily fastened in the correct 
position in any convenient ring or other 
suitable frame-like scrap piece with a 
wad of gum or putty; then the gypsum is 
poured around to just below where the 
cut is to come. The clear space for the 
gypsum should not be too large, or it will 








Old 
Bill 
Say Soe 


ALWAYS use the arbor press 
to drive a piercing punch 
or bushing into its holder. 


A cheap way to patch broken 
teeth in a cast-iron gear is to 
drive in pins; a good way is to 
dovetail the job. 


Consult your neighbor on a 
difficult job; two heads are 
better than one. 


When roughing cast iron on 
lathes, planers, and boring 
mills, use a round-pointed 
hog-nose tool with a coarse 
feed. 


Your kit of tools and their 
quality denote your ability; 
better check up on them now. 


Welding machinery steel to 
high-speed steel for use in 
long cutting tools effects a 
substantial saving. 


Before starting to bore a 
tapered hole, make sure the 
tool is on the center. 


Give immediate attention to 
a slight injury by visiting the 
first aid room; it is a healthy 
practice. 
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Drill Extension Has 
Unusual Strength 


tb drill extension shown below com. 
bines an unusual number of desirable 
characteristics. Held as rigidly as if jt 
were solid, the drill is yet instantly re. 
movable. The holder can be made to be 
only twenty-five percent larger than the 
drill diameter, and the combination of the 
two will still have the full strength of a 
solid drill. 

The extension is based upon the same 
broad principle that has for many years 
proved a success with magazine drills, 
namely the interlocking end. The tool 
steel shank A is reduced at B to a size 
from .001 to .002 in. larger than the drill] 
diameter, and has the front end at C 
slabbed off to half the diameter. 

The rear end of the twist drill itself is 
halved in a similar way to interlock with 
the tongue thus formed on the shank, and 
the two parts are aligned and held together 
by a sleeve D, which is firmly seated on the 
reduced portion of the extension shank. 

A small pin shown at E serves merely 
to keep the drill from pulling out, and is 
readily removed by way of knockout holes 
F through the sleeve. Sleeve D may be 
made a light force fit on the extension 
shank, or the end near where it abuts 
against the shoulder on the shank may be 
sweated on, care being taken not to get 
any solder into the open portion where it 
would interfere with the joint. 

It should be noted that only the ex- 
treme end of the drill seats against the 
end face of the extension and that the in- 
ternal corner at the base of the tongue is 
made with a radius to avoid hardening 
strains, the straight edge on the drill 
tongue being slightly beveled off to make 
room. 

By this construction, neither sieeve D 
nor pin E is subjected to any torsional 
stress, which falls only on the dovetailed 
ends of the drill and extension. As pin E 





Twist drill with a simply made extension which 
holds it rigidly yet can be quickly removed. 


is exposed merely to the slight strain of 
backing out, it should not be made larger 
than shown. The stress on the sleeve is 
from the center, acting outward. It is, 
therefore, well to see to it that the piece 
from which the sleeve is made has no seam 
or “cold shut,” as in that case it would 
be apt to burst. It is not necessary to 
make the sleeve from an alloy steel and 
to heat treat it, but, if this is done, its size 
may be reduced even more. 

Preparing the drill is a simple matter. 
The extension itself forms a gage to show 
when the end is formed just right, and 
when it is, the drill is slipped in place and 
the pin hole drilled, using the hole in the 
tongue on the extension as a guide. 

Most drills ordinarily in use in the shop 
will be found soft at the extreme butt 
end. Should one be somewhat hard, the 
trouble can be overcome as a rule by 
using a few drops of turpentine as a 
lubricant, or, if necessary, by drawing the 
temper of the tongue. 
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N their daily work, skilled 
mechanics are not always 
° called upon to conform to limits of 

thousandths of an inch. However, 
even for their less exacting measure- 
ments, it is second nature for them to 

want tools of dependable accuracy. 














Their experience with Brown & Sharpe Tools 
has led them to turn to these tools as the final 
authority for accurate measurements. This feel- 
ing of reliability extends from the tools used in 
the less exacting work to those used where the 
finest precision measurements are required. 


Brown & Sharpe Stainless Steel Rules Nos. 350 
and 356 maintain the usual Brown & Sharpe 
standard of accuracy. They are rustproof and will 
not stain or discolor. Full descriptions of these 

rules, as well as over 2300 other tools, are con- 
tained in our new Small Tool Catalog No. 31. 
Ask your hardware dealer for a copy or write 
direct to us for one. Dept. P.S., Brown & 
Sharpe Mfg.Co., Providence,R.1.,U.S.A, 


[BS 


“WORLD’S STANDARD OF ACCURACY” 


BROWN & SHARPE TOOLS 
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Omahe BRAKE 

ADJUSTMENTS 
onBENDIXand other 
mechanical types 
also LOCKHEED 
HYDRAULIC 


fet this’ Free Boole 


Shows the model of 
car, type of brakes 
and the wrench re- 
quired in making each 
adjustment on the 
brakes of all popular 
cars. 


ADJUSTMENTS 
COMMONLY MADE:— 


Mechanical Brakes 


1. Lock Nut 
2. Cam © 
3. Brake Rod 
4. Anchor Pin 
5. Bands 


Lockheed Hydraulic 


6. Cam 
7. Anchor Stud 
8. Bands 


WILLIAM 
“SUPERRENCH” 
SET No. 1950 


Designed for 
general brake 
work,including 
the new Bendix 
Two Shoe type. 
The service me- 
chanic will ap- 
preciate these 
10 Open End 
and 4 Socket 
“Superrenches.” 
Forged from 
Chrome- Mo- 
lybdenum steel, 
heat-treated. 


Chrome-plated fin- 
ish, heads polished. 





my wt ir?’ 
poll REMEMBER 


Every “Superretich”’ is 
Guaranteed Against Breakage. 


J. H. WILLIAMS & CO. 


246 Vulcan St. Buffalo, N. Y. 


Please send me free booklet on Brake Adjustments. 
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Fig. 1. The old blades 
are softened by heating 
them to a dull red and 
cooling them in dry ashes, 


Tools from Old Hack Saws 


By EDWARD 


ANY useful tools for the home 
workshop can be made from dull 
or broken hack saw blades. These 

blades are of fine tool steel and very hard; 
it is necessary only to heat them to a dull 
red and allow them to cool slowly, when 
the steel will be found soft enough to be 
filed and bent into various tools, which 
then may be hardened, tempered, and 
ground. For tweezers and saws, however, 
the steel remains just hard and springy 
enough after softening; in fact, no further 
hardening and tempering need be done 
except on cutting tools. 

There are two kinds of hack saw blades 









Fig. 2. Tweezers of various shapes, 
calipers, and scriber made from saws. . 


in common use, one with the 
blade hardened evenly through- 
out and the other with hard 
teeth but a soft back. The 
former make the best tools, but 
either kind may be used. Be 
sure there are no cracks in the 
blades you are to use. 

To soften the blades (Fig. 1), 
heat them in the flame of a 
blowtorch or in a forge or stove 
to a dull red, so that they show 





THATCHER 


red but no more. Lay them on a brick to 
cool slowly, or, better still, thrust them 
under warm, dry wood or coal ashes and 
leave them for two or three hours. 

When the blades are soft, put them ina 
vise and use a fine file to remove the 
teeth, or grind the teeth off before soften- 
ing if you prefer. 

The tweezers D, Fig. 2, are made from 
two 10-in. hack saw blades, with a rivet 
through the holes already in the ends. 
Place the riveted pieces in a vise, cut off 
the free ends just above the holes in them, 
and file the ends to long, tapering points. 
Make the bends with flat-nosed pliers. 
Smooth up the edges with emery 
cloth and, if you wish, apply 
aluminum paint, which prevents 
rusting and makes the tweezers 
easy to find on the bench. 

Tweezers B are made from a 





© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


























Fig. 3. Tools for shin model making and other delicate 
work: knives, saws, small grooving cutter, palette knife. 
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Superiority of mathe 
Electric Drills are: 


POWER—Motors of the highest quality 


are used. Plenty of reserve power. 


LIGHT WEIGHT — Specially designed 
aluminum alloy housing combines 
Strength and rigidity with exceptionally 
light weight. 


COOL RUNNING — A scientifically 
built ventilating system keeps the drill 
cool even under continuous operation. 


SMOOTH DESIGN — No bumps and 
hollows to collect dirt and grease. 
Straight line construction permits their 
use in corners and other places having 
minimum clearance. 


CHUCK—Furnished with three jaw type 
Chuck. Note convenient key holder in 
housing. 


“<< ¢ 
: - x 
CD. N , > 
a ar Se 
r € a” 3 
eee NN 
’ x 


The full line of Stanley Electric Tools 


include: ts Backed by the reputation of the com- 
No. 141—'4” Standard Duty $30.00 


No. 142—\4” Heavy Duty 40.00 nd that has been supplying you 


No. 562—7;" H D 44.00 : 
ive 2 with the best tools for over 75 years. 


No. 121— 2» Standard Duty 54.00 
No. 122—Y ' Heavy Duty 60.00 o™ 






Catalog S59 upon request. 


No. 13254 ” Heavy Duty 68.00 
es gta be 
Oo. —3%,"” Heavy Duty ; 
No. 781—74” Standard Duty 85.00 THE STANLEY RULE & LEVEL PLANT 
GRINDER—No. 556 Bench Grinder 
AC Current, $46.00 DC, $48.50 New Britain, Conn. 


Drill Stands, Attachments, etc. 


STAN LEY TOOLS 


‘The Choice of Most Mechanics 
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1. 


Price .. 

(1 lb. hammer) 3 
$1.50 ; 
East of 6 
Mississippi 7. 


10. 


11. 


13. 


14. 


Vi 


The nail-holding, nail plac- 
ing Cheney NAILER is the} 
handiest tool you’ve ever 
used. It is a valuable addi- 
tion to your present collec 
tion of hammers. 
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Here’s why: 


Nail-holding device allows for} 
one-hand nailing. 

A safety factor for nailing in 
precarious positions. 


. Gives longer reach in placing} 


. Saves time. 


Saves extra scaffolding. 


. Prevents injury to other hand. 


Nail-holding device found 
only on ~wabtuoenn Cheney; 
mmer. ; 


. Nail-holding device an inte- 


gral part of hammer—no at- 
tachments—no extra weight— 
doesn’t affect “hang.”’ 


. Every Bell Face and Plain Face 


Cheney Curved Claw Ham- 
mer in sizes of 16 oz. and over 
has the nail-holding device, 
No extra cost. 

Not a single good Cheney 
Hammer point has m sac- 
rificed for nail-holding device 
—materials, ‘“‘hang,’’ finish, 
all up to the Cheney high 
standard. 

Securely holds nails of prac- 
tically any size. 


. Nails quickly inserted, se 


curely held and release them- 
selves. 

Built to withstand —e 
blows. First blow often more; 
than half drives nail. 

Fully guaranteed. 


Ask your dealer for this mar- 


velous hammer. 


You’ll wonder 


how you ever managed without 
one. 
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single 10-in. blade, which is softened and 
then heated again in the center so that 
the two ends may be bent. 

Tweezers E are useful for picking up 
small objects. The blades are filed down, 
as shown, to the holes, and the rounded 
ends squared off. 

Two short pieces of blade are riveted 
together to make tweezers F. The ends 
are left blunt and domed out from the 
inside with a center punch over a block of 
end-grain wood. These are for picking up 
ball bearings, silver balls in jewelry mak- 





Fig. 4. Two special tools for cutting fine grooves to represent 
the planks or other divisions in ship models and similar work. 


ing, or other small round objects. Tweez- 
ers C, with in-bent square ends, will be 
found useful in pulling. 

Calipers G and dividers A are the re- 
maining tools of Fig. 2. The blades of the 
dividers are given a trough shape by 
opening a vise to about three-quarters 
the width of the blade, laying the blade 
lengthwise over the opening, and ham- 
mering it with a cross-peen hammer or a 
piece of hardwood cut like a blunt cold 
chisel. 

The cutting tools shown in Fig. 3, while 
not intended to replace regular wood- 
working tools, will be found advantageous 
in building ship models, wood carving, 
making linoleum patterns for block print- 
ing, and delicate work of many kinds. 


HE knife blades K and H are made 

from unsoftened hack saw blades. 
Grind off the teeth and shape the ends; 
then, as a preliminary to tempering the 
steel, grind one side bright or polish it 
with emery cloth. Heat a flat iron bar 
red hot. Pick up a knife blade with tongs 
or pliers at the handle end or tang and 
rub the blade over the hot iron until the 
polisitted surface turns a very light brown 
for its entire length. At once plunge it 
vertically into water to cool. The blade 
then may be ground and sharpened. 

Ordinary tool handles may be used for 
these tools. Drill a row of very small 
holes across the end of the handle, grip 
the tool or blade in an iron vise, and drive 
the handle on it. 

When grinding thin tools be careful not 
to draw the temper. If you use an emery 
wheel, keep the work cool by dipping it 
frequently in water. An old-fashioned 
grindstone with water is really best for 
this kind of work. 

The palette knife NV is made in the same 
way except that it is ground thin toward 





the point to make it springy. It ge 
ened to a dull straw color as just de. 
scribed. The short saw J does not require 
tempering. Left soft, it is about the 
hardness of most saws for wood. The 
keyhole saw O is made similarly except 
that the back is ground or filed to a taper 
towards the point. These saws may be 
filed and set when they become dull, 

For the back saw L the blade is left 
hard, if it is to be used for metal. It isa 6- 
in. length of blade with a back of sheet 
iron or soft steel about % in. thick. 

A piece of steel strap used 
on packing cases will serve 
for the back. Scribe a line 
down the center of each 
side, place it in the vise, and 
bend the steel over at a 
slight angle along the center 
line. Move the strip along 
and bend the remainder, 
Then repeat the process, 
bending the whole length 
over at a right angle. 


AY it on a flat anvil and 
bend to a trough shape 

by hammering along the up- 
per edge. Insert the blade 
and squeeze the back hard 
against it in the vise. The 
back, being left 2 in. longer 
than the blade, forms the 


tang. 

At M is shown a tool for making slight 
grooves to represent the planking on the 
hulls of ship models. It may be made 
from either a hack saw blade or a ten-cent 
kitchen knife. In the first case, use the 
rounded end of the blade, grind the sides 
to the desired thickness, soften the blade 







OLD HACK SAW BLADE 


'G 
BLADE ROUNDED AND : 
EXTRA TEETH FILED IN Css 

PLANK. LINING TEETH FILED IN 

Ot aK S_ BACK OF KITCHEN KNIFE 


Fig. 5. Either an old hack saw blade or a com- 
mon paring knife can be used for the tool. 







by heating, then file in several more teeth 
until they extend up on the curve of the 
rounded end. Then use a fine flat file to 
dull the points of all the teeth at this 
end slightly (see Fig. 5). 

To use the tool, planking lines are first 
drawn on the wood, then the tool is 
moved back and forth with a light pres- 
sure as in Fig. 4. For straight lines a ruler 
may be used to guide the tool. 

The blade shown at P, Fig. 3, is used as 
a scraper. 


In another article scheduled for early 
publication, Mr. Thatcher will tell how 
to make excellent little wood carving 
tools from old hack saw blades. 


MECHANICS sometimes have troublein 
trying to drill spring stock, especially if 
it is of good quality, even if they attempt 
to anneal it first. A simple expedient is to 
make a die by drilling a hole of the desired 
size in a piece of soft steel and to use a 
steel ball (from a bearing) asa punch. An 
arbor press or bench vise will push the 
ball through the stock and leave a perfect 








hole.—A. E. Bopce. 
: —_— 
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Let the people 


in the rear seats 
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QUIP a convention hall or large dining 
room with the Western Electric Public 
Address System, and you enable the entire gath- 
ering to hear the speakers with equal ease. 
This product of the telephone amplifies sound 
and distributes it to all sections of acrowd, indoor 
or outdoor, and to any number of rooms desired. 
More and more hotels are turning to the 
Public Address System as a means for making 
their meeting rooms more popular. It is more- 
over a medium of economy because it permits 








a single orchestra to play at the same time in 
restaurant, grill, lobby, and everywhere else that 
loud speakers have been installed. 

The apparatus which thus “widens the hear- 
ing circle” is made with all the skill and care 
which have so long characterized the manufac- 
ture of telephones and communications appata- 
tus by Western Electric. It is clear toned, faithful 
in reproduction, dependable, modern. It has a 
wide variety of uses and is made in sizes to fit 
every need, 


Western Eleciric 


PUBLIC ADDRESS SYSTEMS 


DISTRIBUTED BY GRAYBAR ELECTRIC COMPANY: OFFICES IN 72 PRINCIPAL CITIES 
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Healing by music—a ser- 
vice of the Public Address 
System in hospitals. 




















™ 


One of many interesting 
uses of Public Address in 
the schoolroom. 
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PORTER’S 








BOLT CLIPPERS 
NUT SPLITTERS 
SHEAR CUTTERS 
CHAIN CUTTERS 


Teols that multiply 
man-power and make 
every precious minute 
count, cut labor costs 
and pay for themselves 
over and over again. 

Such are Porter Cut- 
ting Tools for nuts, 
bolts, rods, chains and 
wires. They are port- 
able, with every ad- 
vantage that term im- 
plies over stationary 
bench and power tools. 
And they are standard 
modern equipment in 
busy shops where 
‘lost motion’’ has been 
found. 





























H. K. Porter, Inc. 


7 Ashland St. 
1S RSs Se RN 
Everett, Mass. 


RIA EPO iB LIE 5 
Instead of cutting 
stranded wire 
rope with many 
strokes of a hack- 
saw, do it with 
the Porter Shear 
Cutter with a sin- 
gle easy snip. Ca- 
pacity up to 1% 
x #; flat stock, %- 
inch wire rope. 





























Instead of strug- 
gling for half an 
hour to get a few 
rusted nuts off 
with a wrench, do 
it in a fraction of 
a minute with the 
Porter Nut Split- 
ter. Capacity up 
to \%-inch bolt. 
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Graceful old “parlor’’ oil 
lamps can be converted 
easily into valuable and 
decorative table lamps. 


N CONVERTING oil lamps into elec- 

tric lights, the main problem is to 

find a satisfactory way to support 
the cluster and stem which elevates the 
bulbs and holds the new shade. 

As explained in a preceding article, 
“Wiring a Vase for Lights,”’ (July issue, 
page 112), you can buy a ready-made, 
completely wired assembly to be screwed 
into the opening of the lamp. Such an 
assembly is satisfactory if only one bulb is 
desired, as when the old glass shade is to 
be used. This article, however, will de- 
scribe two methods that provide a sup- 
port for a new shade of any type pre- 
ferred. 

Special tools needed are 5¢- and 3¢-in. 
twist drills, and a %-in. pipe tap and tap 
wrench, which perhaps can be borrowed. 
The materials required are a brass spun 
plate, a piece of 14-in. running thread pipe 
from 12 to 15 in. long, a %-in. socket cap, 
a two-light cluster and stem, two stand- 
ard pull-type sockets with \-in. 
threaded caps, a )4-in. 
hard rubber bushing, a 
l¥-in. lock nut, an at- 
tachment plug, and the 
necessary silk parallel \ 


cord. tf 


FTER lifting out SPUN PLATE 


, ; SHOULD SLIGHTLY 
r\ the oil tank, see if OVERLAP EDGE 


SOLDER AND 
TAPE JOINTS 


By Harowp P. Stranp 


a projection of 14 in. above the plate for 
fastening the stem and a sufficient pro- 
jection below the tank for a socket cap 
to be screwed on. If the cap does not en- 
tirely fall the hole in the air shaft, use a 
large washer and a )¥-in. lock nut. Screw 
the assembly together firmly. 

Drill a °4-in. hole in the bottom of the 
tank and a %%-in. hole directly over it in 
the top. With a %-in. pipe-thread tap, 
cut some threads in the upper hole and 
screw in the )4-in. hard rubber bushing. 
Now pass the cord through and make the 
connections as shown in Fig. 2. Be sure 
to solder and tape the two joints care- 
fully and press them down in the cluster 
body. Attach the sockets in the usual 
manner and connect an attachment plug 
at the end of the cord. 

The second method (Figs. 3 to 5) is 
used when a )¥-in. pipe can be carried all 
the way down to the bottom of the lamp. 
Cut off the pipe, leaving enough at the 
top to project over the spun plate and 
enough at the bottom for a washer and 
nut, as shown in Fig. 4. Be careful to 
ream the burr from the inside of the pipe 
after cutting it off. 

The cluster is screwed on, and the cord 
is passed up the pipe and connected as in 
the first method. The lower end of the 
cord is usually carried out through one of 
the open holes or ornamental filigree 
work in the base, but, if none exists, a 
5¢-in. hole is drilled where desired, tapped 
with a l-in. pipe tap, and fitted with a 
composition or rubber bushing. 


me 









SCREWED RIGHT UP TO 


there is an opening in CUT OFF AIR ON PIPE END SCREW HEADS 
SHAFT IF IT 
the center of the lamp 18a ee 





extending from the 
bottom of the well 
down to the bottom of 
the base. This will be 
the case if a removable 
rod holds the sections 
together. Assuming 
that there is no such 
passage and that none 
can be made, the first 
method (Figs. 1 and 2) 
is the practical solu- 
tion. All the work is 
done on the tank. 

Fit the spun plate 
snugly over the top 
hole in place of the 
burner. Then cut the 
running thread pipe in i 
a vise with a fine-tooth 
hack saw so as to allow 


TYPICAL OIL LAMP 
BASE CONST 
FIGS 


- TANK 


LAIR 
SHAFT 













ABOVE 





%S HOLE 








FIG.4 


One standard type of oil lamp can be fitted with a cluster and stem as 
shown in Figs. 1 and 2, and the other chief variety as in Figs. 3 to 5. 
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Electrifying Old 


\ 
_! Kerosene Lamps 





SCREW CAP ON © 
HERE FIRST. ~: 
| S 
‘ i 
STEM iS CARRY INSULATION - 
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TRIAD INSURANCE. 


positive protection for the tube purchaser 


Tube insurance—a radically new TRIAD idea! An actual 
printed certificate guaranteeing a minimum of six months’ 
satisfactory service—or a proper adjustment made—with 
every TRIAD tube. Now—for the first time the tube pur- 
chaser can be absolutely sure of quality before he buys! 


























So many qual- 
ity claims made— 
so few lived up to! With 
TRIAD you’re sure of quality 
even before you buy. TRIAD qual- 
ity is definitely proved by the very fact 
that an actual insurance certificate ac- 
companies every TRIAD tube—guarantee- 
ing a minimum of six menths’ perfect 
service or a satisfactory adjustment is made 
Tune in on the to the user. There’s protection for you— 
TRIADORS protection that is built on quality. Pro- 
omy FRIDAY tection that has won for TRIAD a tremen- 
i oa wey dous nation-wide popularity! 

ee se Speak to your dealer today—ask him for 


(Eastern Day- 
light Time) over a demonstration of TRIAD tone quality—or 


“Ask for the 
tube in the 
black and 
yellow trian- 
gular box.”’ 


WJZ and asso- make the demonstration with your own 
ciated NBC sta- set at home. Once heard, TRIAD always 
tions. has the preference. We ask that you try 





TRIAD—once—we know you will use only 


y TRIAD afterward! 


: TRIAD MANUFACTURING CO., Inc. 
; Triad Building Blackstone. Middle and Fountain Sts.. 
| PAWTUCKET, R. L 
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Decorating with Kalsomine 


Givinc a kealso. 
mine painted wall a 
stippled effect by spat- 
tering with a brush, 


By F. N. VANDERWALKER 






kalsomine, simple and inexpensive 
finish as it is, so as to gain uncom- 
monly decorative effects. It should 
be remembered, however, that most 
of these decorative wall finishes can 
be carried out in a more permanent 
form by using either prepared flat 
wall paints or white lead and flatting 
oil tinted to suit. 
A mottled wall finish is illustrated 
in Fig. 1. Three colors of kalsomine 
were applied at one operation and all 


° . °.° blended together. The wall was sized 
The Toughest Cr WELC as usual with a weak solution of glue 
and water—about 1 lb. of glue to 1 

In The World 


gal. of water. When this had dried, 
pots of kalsomine colors were mixed 
Out in the oil 
fields a pipe 


aip and a brush provided for each; 
they were ivory, a light, bluish gray, 
wrench has got 
to be better 


and a light, dull red. 
than “good 


A starting was made at the top of 
the wall and a stretch about 1 yd. square 
enough.” Oil 
men demand 


coated in, patches of each of the three 
colors being daubed on the wall. Then, 

the utmost in 

safety and 


while the colors were wet, they were 
strength. 


quickly stippled with a wad of news- 
paper; that is, the newspaper was_ by brushing one of them on as in any 
That is why it 
means some- 


ordinary kalsomine job and stippling the 
thing that 


other with a sponge. The second color is 

first brushed on a board and then picked 
up on the sponge. 

TRIMO is the 

favorite wrench 

of the oil man. 


A different pattern is shown in Fig. 2. 
’ 
He S the tough- Fig. 2. A roll of news- 


This was made black on white to insure 
a clear photograph; it is, of course, in- 
est critic in the paper was used for 
' } the effect at the right. 
world. | 


[isscon are many ways to handle 
























finitely more interesting when done in 
low contrasting colors or two shades of 
the same color. 

The wall is first 
coated with a ground 
color kalsomine and 
allowed to dry. Then 
the second color is 
mixed jas the first, 
and a brushful at a 
time is spread out on 
a board. A double 
sheet of newspaper 
is crumpled up into a 
roll and is pressed 






Fig. 1. Mottled finish 
made with paper wad. 











crumpled into a ball 
about the size of a 
You can get the large sponge and the 

wet colors were patted 
same safety and strength eet 


which the oil man de- together. The news- 
sal paper wad was turned } 
mands by sticking to frequently in the hand to bring new 


TRIMO — the all steel creases and patterns — _— 
. with the surface, and only enoug 
oy a wrench. stippling was done with it to make 

an attractive pattern. . 

Then another space 1 yd. square 
TRIMONT MFG. CO.., Ine. was done in the same way. This 
procedure was repeated until the 
wall was completed, the work being 
carried on from the top to the bottom 


of the wall and from left to right. 

The ceiling in a room finished in 
this way may be a plain color—one 
of the colors used on the wall—or it 


Pi pe Wreneh may be in a two-tone effect pro- Fig. 3. In producing a spattered finish, the handle of 


duced from two of the wall colors the kalsomine brush is jarred smartly against a stick. 





Roxbury (Boston), Mass. 








tne 
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<<< PREPARE 
~ YOUR CAR FOR 


DRIVING 


AN OUNCE OF PREVENTION NOW, WILL PREVENT 
A POUND OF TROUBLE WHEN WINTER COMES 





AFTER a summer’s use every Car 

should have some simple, in- 
expensive service to get it ready 
for cold weather. 

There should be a fresh supply 
of winter-grade oil in the crank- 
case, transmission and differential. 
Spark plugs, ignition cables and 
battery should be at their best. 
See that the cooling system is 
clean and tight, then give your car 
the perfect protection of Ever- 
eady Prestone. One supply pro- 
tects the car all winter. 

Any garage will flush out the 








cooling system, examine it for 
leaks, tighten up hose connections 
or pump glands—look over the 
complete system for a small fee. 
The earlier the better, for Ever- 
eady Prestone is unaffected by 
warm weather. One supply of this 

‘perfect anti-freeze will last all 
winter. 

Eveready Prestone is the anti- 
freeze used by Commander Byrd, 
by the U. S. Navy and U. S. Army 
air forces. It is approved by auto- 
mobile manufacturers and pos- 
sesses al] the properties which the 
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Eveready Prestone does not contain any 
alcohol or glycerine. 


POINTS OF 
SUPERIORITY 


1. Gives complete protection. 2. 
Does not boil off. 3. Positively will 
not damage cooling system. 4. Will 
not heat up a motor. 5. Circulates 
freely at the lowest operating tem- 
peratures. 6. Will not affect paint, 
varnish or lacquer finishes. 7. Non- 
inflammable. 8. Odorless. 9. Eco- 
nomical—one filling lasts all winter. 


Thoroughly tested 
and 100% approved 
by the American 
Automobile Asso- 
ciation 


EVEREADY 
PRESTONE 


CTRADE-MARE 886.) 


FOR PREPARATION OF THE 


PERFECT ANTI-FREEZE 


National Bureau of Standards has 
declared essential for an anti- 
freeze. 

Eveready Prestone contains no 
alcohol and no glycerine—and is 
a pure, undiluted product. 

Be ready before cold weather 
can harm your car. Have the cool- 
ing system of your car serviced 
and get a supply of Eveready 
Prestone today. 


NATIONAL CARBON CO., INC. 
General Offices: New York, N. Y. 


Unit of WCC 


Union Carbide 








and Carbon 
Corporation 








106 POPULAR SCIENCE HOME WORKSHOP 


OcroBEr, 1929 











Ownership! 


You’re proud to possess 


PEXTO tools. Built by a 
manufacturer with 110 years’ 
experience . . . who knows 
how! They’ll be just as good 
tomorrow and for years as 
they are today. That’s why 
“It Pays to Say Pexto’’. 


It’s a comp ete line, too... 
just about everything that 
you'll ever need. We'd like 
to send you booklet ‘‘S’’, and 
then the next time you’re in 
a hardware store, ask the 
man at the tool counter to 
show you PEXTO. You'll find 
worth while 


Hammers Screw Drivers Snips 
Wrenches Pliers Squares 
Chisels Pruning Shears Braces 


‘*It Pays to Say Pexto’’ 


THE Peck, STOW & WILCOX Co 
Southington, Conn., U. S. A. 














into the color on the board. The roll then 
is used to roll the color on the wall to 
form a decorative pattern. 

One, two, or more colors may be 
applied in this manner. The ground color 
may be very light with dark overcolors, 
or the ground color may be a dark shade, 
upon which light tints are applied with 
the paper wad. 

To produce a radically different pat- 
tern, the second and third colors may be 
spattered on in- 
stead of being ap- 
plied with a sponge 
or newspaper wad. 
The ground color 
may be light or 
dark, and should 
be dry before the 
finishing colors are 
applied. Excep- 
tionally interest- 
ing finishes are ob- 
tained by having 
the ground coat 
very dark; in fact, 
black is sometimes 
used for the ground 
for modern decora- 
tions, because on 
it the most bril- 
liant of reds, blues, 
greens, and yel- 
lows do not appear too loud or gaudy. 

The overcolors are mixed as usual. 
Then a 4in. flat wall brush or, better 
yet, a Dutch kalsomine brush is dipped 
into one color and wiped out on the side 
of the pot. Take a heavy stick about 2 ft. 
long, hold it about 1 ft. from the wall to 
be spattered, and hit the metal binding 
of the brush—the handle—on the stick 
to jar the kalsomine color out in minute 
round spatters (Fig. 3). Try this on some 
old wall board or newspaper first to get 
the hang of it. 

You need but little color inthe brush. 
By holding the brush at various angles, 
you can control the direction of the 
spatters. 

Many color combinations are possible 


Embroidery Hoop Improves Sandpaper Disk 


ITH the aid of a large metal em- 
broidery hoop of the kind having a 
spring to keep it taut, you can make a 
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"SANDPAPERL \ 





yee 3 ae, 
FACEPLATE \:\ts ; 






‘WOODEN; 
DISK I" : 
THICK 







PRESSING HOOP SPRING 
OVER NOTCHED DISK 
OF SANDPAPER EMBROIDERY HOOP 


Disk sander on which the sandpaper is held 
securely by means of a metal embroidery hoop. 








Fig. 4. Candle design stenciled on a bedroom 
wall to ornament the mottled kalsomine finish. 


in this finish. A safe method is to apply a 
light or dark ground color and then spat- 
ter it with two or three shades or tints of 
the same color which are a few degrees 
lighter or darker. A single contrasting 
color may be added to give life, if desired. 
For instance, an ivory ground color 
spattered with cream and tan is interest- 
ing, but a contrasting color such as dull 
red, blue, black, or green may be added. 

Gold or silver bronze mixed with glue 
and water or with 
one of the regular 
bronzing liquids 
are also used in 
these spatter fin- 
ishes. 

It is essential 
to cover up with 
newspapers or 
cloth any wood 
trim, such as door 
casings and base- 
boards, and the 
floor, while doing 
such a job, be- 
cause the spatters 
cannot be con- 
trolled sufficiently 
to keep the trim 
clean. The papers 
may be stuck on 
to the wood trim 
with glue, adhesive tape, or library 
paste, or may be held in place with pins, 

Stencil designs can be used effectively 
in connection with mottled and blended 
kalsomine finishes on walls. Suitable de- 
signs may be placed on top of the ground 
coat of color and then the second or other 
top coats applied right over the designs 
in order to subdue their contrast. Figure 
4 shows the use of a simple stencil motif 
of a candle in a bedroom finish. It was 
placed at random, not at regular intervals. 


Mr. Vanderwalker, who is one of the 
leading authorities in the painting 
trade, told how to apply plain color 
kalsomine, in the January issue, page 
78, and how to obtain various stippled 
effects, on page 102 of the June issue. 


practical and convenient disk sander for 
use on a small lathe or an electrical home 
workshop. 

After buying the hoop at a ten-cent 
store or a department store, screw a 
block of wood about 1 in. thick to a face- 
plate and turn it to a diameter slightly 
larger than the inside of the metal ring. 
Cut the sandpaper about 2 in. larger in 
diameter and notch each piece as shown 
so that the edges can be bent over and 
fastened to the wooden disk by means of 
the embroidery hoop. Although not ab- 
solutely essential, felt or soft leather may 
be glued to the face of the wooden disk 
to make it softer. 

This type of disk sander has two ad- 
vantages; the entire surface is free for 
sanding, and the sandpaper can be quickly 
changed from coarse to fine as the 
work progresses or whenever desired. 
Furthermore, the work required to make 
the sander is trifling, and the cost for ma- 
terials amounts to little —A. E. McCatt. 
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Day-Fan Radio was 
developed with a 
sound, proved design 
as its Sento. g-tube 
matched unit set with 
a perfected electro-dy- 
namic speaker is stand- 
ard in each model. 
Model 69, less tubes 
$225.00 
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NATURAL TONE 


HE tone of Day-Fan Radio is dis- 

tinctively different, simply because 
this set delivers broadcast sound truth- 
fully, as never before. This is not acci- 
dental. It is the result of a well-consid- 
ered decision by Day-Fan engineers. It 
is one of the fine achievements of sound, 
scientific development in the laboratory. 


All frequencies are recreated in the 
audio-amplification system of the Day- 
Fan, just as they are originally created 
before the microphone. No attempt to 
‘improve’ upon the original by over- 
emphasis of low tones. Instead, the true 
richness and resonance of the broadcast 

. . and a new ODrilliance produced by 
silvery clear presentation of high notes. 


Enjoy too the responsiveness of Day-Fan 
Radio . . . due to its sensitiveness and 
splendid volume amplification. It search- 


Day-Fan employs 
two 245 tubes in push- 
pull in the power out- 
a stage, for wonder- 

ul volume without 

distortion. 

(Left) Model 72, less 
tubes $175.00 


Accurate matching 
of impedances, stage by 
stage, produces a 
smooth flow of effec- 
tive power. Day-Fan 
is surprisingly sensi- 
tive, and responsive to 
tuning. 

(Right) Model 68, 
less tubes $169.50 


es out the stations. It responds instantly 
to volume adjustments. It responds to 
tuning with a fine selectivity that sepa- 
rates the programs in a new and highly 
satisfactory way. It will bring in what 
you want, in the way you want, beau- 
tifully true and free from hum and 
noise. 


Your name and address on the coupon 
below, mailed to us, will enable us to 
arrange a free demonstration for you. 
Don’t miss hearing the Day-Fan. 








Day-Fan Electric Co., 1710 Wisconsin Blvd. 
Dayton, Ohio: Please tell me where I can hear a demonstration-of 


Day-Fan 


Address RADIO 
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well built, 
powerful. 


STRAIGHT 
Abs INOS 


Drives or draws 
screws quickly and 
with little effort. 
The most useful 
tool you can have 
around. 

Drop in at your 
dealer’s and exam- 
ine these screw 
drivers---if he does 
not handle them let 


us know. © 


If you love fine 
tools write for 
a copy of our 
Tool Hand- 
book---it’s free 
for the asking. 


GOODELL-PRATT 
COMPANY 


U.S. A. 


Greenfield, Mass.’ 


revels awHE 





PRATT 











By 
J. G. PRATT 


has become a national 

pastime and much has 
been published on both the build- 
ing and the sailing of miniature 
boats, little attention has been 
paid to casting keels, with the 
result that this work is generally 
turned over to a _ foundry. 
Yet the builder of a model 
yacht takes greater pride in 
his work if he makes everything, 
including the keel, with his 
own hands. 

The 14-lb. keel for the 52-in. 
sloop shown in the accompanying 
illustrations was made by a 
method any beginner can follow 
successfully. 

Fashion a pattern of the keel 
of white pine as shown at 
B in the drawing. One with 
a straight side is easier to make and has 
been recently pronounced more efficient 
than the bulb shape. As lead weighs 
about twenty-six times as much as 


Nas bec model yachting 















A 52-in. sloop constructed by 
Mr. Pratt. It has a 14-lb. lead 
keel, cast as told in this article. 





Pouring the lead keel of a large racing yacht model. 
The mold inside the wooden box is made of plaster. 


pine, you can estimate what the weight 
in lead will be. 

Float your boat in a tub and pile in 
1-lb. bags of sand to find where the weight 
should be to give it the proper trim— 
that is, with 1% in. more freeboard at 
the bow than at the stern. Then build 
up or shave down the pattern accordingly, 
and sandpaper the wood. If there is 
any taper up and down, the keel should 
be thinner toward the bottom. 

Screw together %4-in. or thicker boards 
to form a strong box large enough to 
house the wooden keel and leave at least 
34 in. in all directions (except at the top), 
as in the diagram marked A. With 
the box upside down, remove the bottom 
and insert the pattern as at B. Coat the 






The plaster mold, which has been 








cut open longitudinally to show 
its shape, and the rough casting. 





Ly ——___— 





b 
r 








SS sides of the wood with 
soft plaster of Paris; then 





a L BOX 
PLASTER OF PARIS <—————__ 

















WOODEN KEEL 




















-g Iag 1 ie pack the box full of plaster. 
Ais wie \ Screw on the bottom and 

is [ =F leave the box bottom up 

é =| E& = for an hour or more. 

4 BOX TO HOLD MOLD OF KEEL cover When the plaster is dry, 





oceans > \ remove the box top and 














=] withdraw the wooden keel. 
A grip can be secured by 
inserting a screw at each 











¢ MOLD READY TO CAST KEEL 


How the wooden pattern is placed in a box and covered with 
plaster of Paris, and how the mold is finally prepared for pouring. 


end. 
To save trouble in drilling 
holes for the bolts, sections 
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Another 
Triumph 
of 
Alexander 


Senauke 


vWvv 
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Silvertone 
All Electric 
Radio 


Complete with Tubes 
Delivered and Installed 
7 . P 


Super-Electro Dynamic Speaker 
,  # 


Both Tubes and Sets Manu- 
factured under R.C.A. Patents 
and Guaranteed One Year 

sof Ff 


30 Days Trial 
Sold on Deferred Payments 


5410 


CASH PRICE 


Slightly higher in some states 
due to transportation charges 
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Choose Either 


7 Tube Screen-Grid 
(Including Rectifier) 


Radio’s newest achieve- 
ment! Using two new type 
224 screen-grid tubes and 
two new type 245 power 
tubes. Range and volume 
to thrill you! 


Or 


8 Tube Neutrodyne 
(Including Rectifier) 


The time-tested Neutrodyne 
Circuit brought to its high- 
est. efficiency. Unsurpassed 
for realism and brilliancy of 
tone. 


the TONE and BEAUTY that 


you have looked for sO long 


Silvertone brings you performance such as you would expect to find 
only in higher-priced sets. 

Acclaimed as the greatest achievement of Alexander Senauke, 
M.E., E. E., noted radio authority. Proclaimed a masterpiece in cabinet 
design by Lorado Taft, world-famous sculptor and designer! 

Yet the new Silvertone costs but $110—complete! Here is a new stand- 
ard of radio value. Think of it—$110 delivered and installed! Fully 
equipped with guaranteed Silvertone Tubes, super-electro dynamic 
speaker, and phonograph pick-up jack! Both tubes and sets guaranteed 
one year! Thirty-day trial. Convenient payments easily arranged. 

See and hear the new Silvertone in your Sears-Roebuck Retail Store. 
If you do not live near one of our stores, you may order through the 
Sears-Roebuck catalog, sent free upon request. 


Sears, Roebuck and Co. 


300 Retail Stores Everywhere for Everybody 
Mail Order Plants at Chicago, Philadelphia, Minneapolis, Kansas City, Atlanta, Memphis, Los Angeles, Dallas, Seattle, Boston 
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At a new low price- 


FUEL OIL HEATING 


**4 Williams Product’’ 


FOR YOUR HOME 


Here is the greatest home heat- 
ing news since Williams perfected 
the first Oil-O-Matic more than a 
decade ago. Williams announces 
a new Oil-O-Matic Junior at an 
unusually low price! 


Has your house nine rooms or 
less? Oil-O-Matic Juntor offers 
you the comfort, convenience and 
healthfulness of Williams oil 
heating which burns lower priced 


fuel oil as quietly and efficiently 


as does its big brother, Oil-O- 
Matic Model J. 


This new fuel oil burner is built 
and backed by Williams—whose 
burners are heating more homes 
by far than any other make. More 
than 90,000 householders will 
tell you Oil-O-Matic heating is 
the greatest home convenience. 

Get the facts now—mail the 
coupon today. 


“Hits of the Air” 
Williams Oil-O-Matics—Tuesday Nights, WJZ, WGN and associated 
NBC stations, 10:00-10:30 Eastern Daylight Time. Williams Oil-O-Matics 
—Friday Nights, WGN, Chicago, 8:30-9:00 Central Daylight Time. 





IL 





WILLIAMS 


HEATING 


JUNIOR ’ 


WILLIAMS OIL-O-MATIC HEATING CORPORATION 
BLOOMINGTON, ILLINOIS 











FREE 


HOME 
RE 
HEATING 
MI acne citsocnce 
FACTS LOS Le 








PS—10-9 


Williams Oil-O-Matic Heating Corporation 

loomington, Illinois 
Please send me all the facts on this new low priced Oil-O-Matic Junior. Tell me 
how I can install oil heating in my home by paying only a few dollars now. 








.... State. 











of 3¢-in. metal curtain rods or other tubes 
can be used as indicated at C. Get 
the exact positions by placing the wooden 
pattern on the boat and marking both 
where the bolts should go and their 
proper angle. The tubes are sunk Y ip, 
in the bottom of the plaster mold and 
are projected through the box top. 
Care should be exercised in centering 
them accurately. 

The top is so placed that 11% in. of the 





Ls : 
The finished keel in place on the model. The 
lead is smoothed with plane and sandpaper. 


mold will be left open at one end for 
pouring the lead. 

When the mold is thoroughly dried 
out, it should be blocked up securely 
at an angle of about 30°. Melt sufficient 
lead to fill the mold at one pouring if 
possible; otherwise do the pouring in 
two or more operations, as in the case 
of the keel illustrated. The sections 
weld themselves together, and a soldering 
iron will smooth out all trace of the cre- 
vice. In smoothing the keel, use a small 
iron plane and sandpaper. 

Up to about 14 lIb., it is satisfactory 
to bolt the lead permanently to the 
ship’s keel, as indicated at D, and 
waterproof the bolt holes with white 
lead putty. For a heavier keel, however, 
it is more convenient to have tubes 
or ‘“‘wells’’ from keel to deck, as at E, 
so that the bolts go clear through the 
ship. The keel then can be easily de- 
tached at the deck to lessen the strain 
on the hull when being carried. 

In the latter case the handle or lift 
should be fitted on the underside of 
the deck, crossing the cockpit. 














WK RSS OY 


RENN se ee pe eee 

th. LEAD KEEL SX 
Re BOLTS xX AX cee 

SECTION SHOWING HANDLE FITTED ON 

UNDERSIDE OF DECK ACROSS HATCH OPENING 


Two ways to fit keels and handles to yachts, 
one for small and the other for large models. 
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- COMPLETE 3 











The most complete all-electric wood- 
working shop made. It’s guaranteed for Low Price 
one year against defective parts and you includes 
can have it for only $9 down. The Work- att Smet 


i 
4” Planer 
Jig Saw Attachment for the $10 ace is fast, accurate, powerful and easy ari 
Workace Electric Woodworker 8” Disc Sander 
to work with; can be made to pay for 6”, Buffing Wheel 
mery Grinder 
%” Drill Chuck 



















itself either as a hobby or as commercial % H.P. G.E. Motor. 
110-Voit, A.C., 66 
ycie. 


woodworking equipment. Nothing like it 
Endless V-Belt, two 4” 


. . d 2%”" V-Belt 
sold or advertised. Send for complete il- Pulleys, Cast Iron Sub 
" ss ’ ase an ) ft. Cable 

lustrated description of the Woodworker with separable Plug. 
e Planer and Circu- 


e lar Saws are each com- 
and other portable machines. plete units and may be 

purchased separately 
at the correspondingly 
low price of $25.00 
each. 











J. D. WALLACE & COMPANY 


WILCOX STREET AND CALIFORNIA AVENUE, CHICAGO 
45 WEST 45th STREET, NEW YORK CITY E A ~ Y 
268 MARKET STREET, SAN FRANCISCO 


Consult telephone directory for branch addresses in other cities 4 i E R M ~ 
14” Workace Band Saw, 


accurate, economical......... . $9 down 


$9 per month 








MAIL THIS COUPON 


Workace high speed, direct $95 
drive, portable Electric Shaper - —_ 1» == @ ow @ ow @ ow a= o® =® = * 
J. D. Wattace & Company, 
Wilcox St. and California Avenue, 

Chicago, Illinois 

I want to know all about the Workace Electric 


Woodworker. Also interested in (Jig Saw) 
(Band Saw) (Radial Saw) (Shaper) (Planer) 












ao? Ss 1 4.0 Workace Portable 4” 95 
IR RAE eg PE ss Kawiaccscccaset 


BATIOGE.. 5... 0.0.66:0:0:0 08h es ee ee Oe | 
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@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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POPULAR SCIENCE HOME WORKSHOP 





A Work Bench..you can 
easily make yourself 


LePage’s Complete Plans 
and Instructions Show You How 





LePage’s Third Home 
Work Shop Book, only 
10 cents, Shows How to 


Make These 20 Projects 


Cape Cod Chest of Drawers, 
Alexandria Nest of Tables, 
Old Salem Ship’s Cupboard, 
Plymouth Built-In China 
Closet, Lady Washington 
Sewing Cabinet, Set-Back 
Book Shelves, Modernistic 
Desk, Modernistic Table, 
Modernistic Folding Screen, 
Modernistic Fire Screen, 
Chess and Checkers Table, 
Smoking Table, Caned Side 
Chair, China or Book Cabi- 
net, Book Trough and Mag- 
azine Stand, Magazine Car- 
rier, Vanity Case, Book 
Stand, Fernery Stand and 


What you have always wanted for 
your home work shop, a real work 
bench, in place of a makeshift table. 
Any man handy with tools can 
easily make this practical, substan- 
tial bench with the help of LePage’s 
step-by-step printed directions and 
complete dimension drawings. It 
is an excellent introduction to the 
eleven other projects you can make 
with LePage’s Job Plans and 20 
other projects with LePage’s Third 
Home Work Shop Book. 


Expert Instruction 
You have expert instruction to 
guide you. The designs, dimension 
drawings, photographs, step-by- 
step directions and the actual furni- 
ture itself were made by William W. 
Klenke, Instructor in Woodworking 
Central Commercial and Manual 
Training High School, Newark, 
New Jersey. His experience as an 
expert gives assurance that each 
project and the directions’ for 


making it, are thoroughly practical. 


To make the Work Bench as shown 
in the illustration, order LePage’s 
Job Plan No. 24 at 10 cents. 
Look over the contents of LePage’s 
book and the Job Plans available as 
shown in the column at the left. 
The price of the book is 10 cents. 
The Job Plans are 10 cents each and 
are for projects requiring more elab- 
orate instructions than those shown 
in the Book. In all cases the in- 
struction consists in printed step- 
by-step directions, dimension draw- 
ings or full-size patterns, and a 
photograph of the finished article. 


Send 10 cents for LePage’s Third 
Home Work Shop Book 


Simply use the coupon below, send- 
ing it to us with 10 cents in coin or 
stamps, and we will at once send 
you a copy of this latest LePage’s 
Book, postage paid. 


Job Plans 10 cents Each. Order by 
Number as Indicated in Coupon 


16 Sheraton Writing Desk 
17 Sheraton Desk Chair 


18 Colonial Hanging Book 
Shelves 


19 Smoking and Reading 
Cabinet 


20 Colonial Mirror 
21,Tea Wagon 


Telephone Cabinet 

Stool for Telephone 
Cabinet 

24 Manual Training Work. 
Bench 


Home 
Cabinet 


Spanish Galleon 
Vanity Table 


N Nd 
wr 


Worker's Tool 


N 
nn 


an 


eN Nw 
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Mail This 
Coupon 


[E AGE'S 
GLUE 


HANDIEST ‘TOOL IN YOUR WORK SHOP 





LEPAGE’'s CRAFT LEAGUE 

716 Essex Ave., Gloucester, Mass. 

Gentlemen: Enclosed please find 10 cents (coin or stamps) 
in payment for LePage’s New Third Home Work Shop 
Book. Please send a copy of this book to: 


ae 


Please also send the following Job Plans.............. 
(indicate by number those you want. See column at left), 
for each of which I enclose an additional 10 cents. 
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Blueprints for Your | 


_ Home Workshop 


O ASSIST you in your home workshop 

PopuLtaR SCIENCE MONTHLY offers large 
blueprints containing working drawings of a 
number of well-tested projects. Each subject 
can be obtained for 25 cents with the exception 
of certain designs that require two or three 
sheets of blueprints and are accordingly 50 or 
75 cents as noted below. The blueprints are 





each 15 by 22 in. 


Popular Science Monthly, 
381 Fourth Avenue, New York 


Send me the blueprint, or blueprints, I have 
underlined below, for which I inclose.......... 


Airplane Models 


50. 36-in. Rise-off- 
Ground Tractor 
69. Lindbergh’s Mono- 
plane (3-ft. fly- 
ing) 
82. 30-in. Single Stick 
86. 35-in. Twin Pusher 
87. 30-in. Seaplane 
89-90. Bremen (3-ft. 
flying), 50c 
102. Morris Seaplane 
(record flight 
12% min.) 
104. Tractor (record 
flight 6,024 ft.) 


Furniture 


1. Sewing Table 
2. Smoking Cabinet 
3. End Table with 
Book Trough 
5. Kitchen Cabinet 
11. Bench and Tilt Top 
Table 
13. Tea Wagon 
17. Cedar Chest 
18. Telephone Table 
and Stool 
19. Grandfather Clock 
20. Flat Top Desk 
21. Colonial Desk 
24. Gateleg Table 


27. Kitchen Cabinet 
Table 
31. Two Sewing Cebi- 


nets 
33. Dining Alcove 
36. Rush-Bottom Chair 
37. Simple Bookcase 
38. Sheraton Table 
39. Chest of Drawers 
49. Broom Cabinet 
60. Welsh Dresser 
68. Magazine- 
Rack Table and 
Book- Trough 


Table 
70-71. Console Radio 
Cabinet, 50c 
77. Simple Pier Cabi- 
net and Wall 
Shelves 
78. Treasure Chests 
88. Modernistic Stand; 
Modernistic 
Bookcase 
91. Modern Fold- 
ing Screens 
93. Three Modern 
Lamps 
100. Modernistic 
Book Ends, Book 
Shelf, Low Stand 


Radio Sets 


103. One-Tube (battery 
operated) 

42. Three-Stage Am- 
plifier 

43. Four-Tube (battery 
operated) 





MS Sco ala iermiae uere cents. 


54. Five-Tube (battery 
operated) 
55. Five-Tube Details 
793. Electric 
80. Electric High Pow- 
er Unit 
81. Electric Low Pow- 
er Unit 
97. One-Tube Electric 
98. Two-Tube Electric 
99. Four-Tube Electric 
109. Screen-Grid Set 


Ship Models 


44-45. Pirate Galley or 
Felucca, 50c 
46-47. Spanish Treasure 
Galleon, 50c 
48. 20-in. Racing Yacht 
51-52-53. Clipper— 
Sovereign of the 
Seas, 75c 
57-58-59. Constitution 
(‘Old Iron- 
sides’’), 75c 
61-62. Viking, 50c 
63-64. 29-in. Toy Motor 
Boat, 50c 
74-75-76. Santa Maria 
(18-in. hull), 75c 
83-84-85. Mayflower 
(1714-in. hull),75c 
92. Baltimore Clipper 
(8 in. long) 
94-95-96. Mississippi 
Steamboat, 75c 
106-107. 42-in. Racing 
Yacht, Sea 


108. Scenic Half-Model 
of Barque 


Toys 


28. Pullman Play Table 
29. Tea Cart, Wheel- 
barrow, and 
Garage 
56. Birds and Animals 
67. Lindbergh’s 
Plane 
72. Colonial Doll’s 
House 
73. Doll’s House 
Furniture 
101. Fire Engine, 
Sprinkler, Truck, 
Tractor 


Miscellaneous 


9. Arbor, Gate, and 
Seats 

15. Workbench 

23. One-Car Garage 

26. Baby’s Crib and 
Play Pen 

30. Tool Cabinet, Bor- 
ing Gage, and 
Bench Hook 

34. Garden Trellises 

65. Six Simple Block 
Puzzles 


Price 25 cents each except where otherwise noted 


(RS en nee ee 


(Please print name and address very clearly) 


Re Ee ne are 


City and State............. 
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|] With EVEREADY 


4 


~ RAYTHEON 4-PILLAR 
Tubes, you can get the MOST 


from your present radio receiver 

























PEOPLE in all parts of the 
country are telling of the 
greater power, increased dis- 
tance, improved tone, and quick 
action of these remarkable 
new tubes. The reason is that 














Showing the exclusive, patented Eveready 


Raytheon 4-Pillar construction. Note the 

Sturdy four-cornered glass stem, the four 

heavy wire supports, and the bracing by 
a stiff mica sheet at the top. 


Eveready Raytheons are built 
stronger—immune to the 
bumps and jolts of shipment 
and handling. They come to 
you in as perfect condition as 
when they leave our laboratory 
test room. 

The Eveready Raytheon 4- 
Pillar construction is exclusive 
and patented. Examine the 
illustration at the bottom of 
this page. See how the ele- 
ments of this tube are anchored 
at eight points. 

This is of particular impor- 
tance in tubes of the 280 recti- 
fier and 224 screen-grid type 
which have heavier elements, 
and in tubes used for push-pull 
audio amplification, where uni- 
form characteristics are most 
essential. Eveready Raytheon 
4-Pillar Tubes come in all 


© 


RAYTHEON 


Trade-marks 





types. At your dealer’s. He 
also has the famous B-H tube 
for “B” eliminator units. 


NATIONAL CARBON CO., INc. 
General Offices: New York, N. Y. 


nit of and Carbon 


U . 
Union Carbide Corporation 

















Eveready Raytheon Screen-Grid Tube, 


ER 224. Without Eveready Raytheon’s 

4-Pillar construction, this type of tube is 

delicate, liable to severe damage in 
shipment. 


@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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NEW THRILLS 





Home Workshop 
Chemistry a 


Simple Formulas thaj 
a, Will Save Time 


<—=— and Mo 
nya ™ 
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is polishing tarnished metal. Nickel] : : 
and nickel-plated articles do not 
tarnish as readily as some of the other 
metals such as silver and brass, but to 
keep them in good condition, they should 
be frequently washed in hot, soapy water. 
Dry them with soft cloth or, better still, 
with paper, especially newspaper, the 
light abrasive quality of which is wel] 
suited to keep nickel in a high polish. 
Nickel that has become dull—that is, 
severely tarnished—requires a mild abra- 
sive like whiting (precipitated chalk) and 
similar fine scourers. These may be i 
powdered pumice, of which various 
grades may be obtained, or tripoli (also 
known as diatomaceous earth, infusorial 
earth, diatomite, and kieselguhr). The 
finer and softer the powder is, the less 
chance is there for destroying the plating 
or scratching the 


QO: job in the home that is no joke 

















Heap your new Harley-Davidson surface. When the 
“45” Twin up the longest hill you a ka 
know—feel the thrill of surging pow- ae 
er that whisks you up and over. slutely no difer 

ence what kind 0 
Swing out on the straightaway— ish SS 
feel the thrill of the lightning aan a ‘solid Sains seh 
getaway and quiet speed that an- kt a. 
swer the throttle SO eagerly. used if dusted on a moist but not wet 


piece of clean cloth. Rub thoroughly and 








i dry with a clean rag. 
Speed Over a rough stretch feel A more convenient liquid polish may be 
the thrill of the cradle-like spring- made by filing « hottie (of sbout 2 asd 
: : : . ozs.) half full of the powdered abrasive 
ing _ big _ a tires that and covering the powder peer ae 
smootn all roads out for you. alcohol. Shake the bottle and fill it wit 
: water. This polish must be shaken 
fore being used. 
Hurry down to the nearest Harley. gag pty Boy cane. bag 
~ A good but inflammable polish may be 
i ame made by dissolving 1 oz. of paraffin in 7 
Davidson De ale . look Over the oz. of gasoline and adding 2 oz. of abra- 
1930 model 45 Twin—then ride sive, such as F or FF pumice—a “se 
. that is not too fine. This will not only 
out and feel these thrills, and more! polish the nickel or other metals but also 
Ask about his Pay- As-You-Ride Plan. will provide a very thin protective cover- 
ing of paraffin. 
Mail the Coupon for Illustrated Literature. A solid cake is perhaps the most con- 


venient form for the polish. This may be 
most easily made by mixing thoroughly 


‘dine two parts of plaster of Paris with four 
D parts of abrasive. After the dry powder 
has been mixed, add water to form a thin 
paste and pour into forms to dry and 
harden. To use this polish, moisten a 
rag, apply it to the cake to take off a 


HARLEY-DAVIDSON MOTOR CO. little, and then rub the metal. 
Dept. P. S., Milwaukee, Wis. Acids cannot be recommended. They | 


Interested in your motorcycles. Send literature. do take off the worst of the tarnish and 
even corrosion, but usually the corrosion 
is back worse than ever in a short time. : | 








Address. 








When the under metal has been exposed, 
renickeling is all that can be done. 











| 
| 
| Name 
! 
{ 
J 


My age is [] 12-15 years [] 16-19 years 0 20-30 
years [] 31 years and up. Check your age group. 























SRS OME RT EVs 


OcTOBER, 1929 








through the 
Arts! 


Yes, you can—anybody can make a lot 
of money right at home, and what's 
more, have real fun doing it. We show 
you how. We furnish complete outfit 
for work and give you this big assort- 
ment of giftwares without extra charge. 

























POPULAR SCIENCE MONTHLY 


FREE of extra cost—Send cou 
tails of our amazing new plan. 

how to get a big assortment of giftwares 
worth $63.10—24 separate articles—with- 
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n for de- 
t tells you 


out a cent of extra cost. : 


Men and Women Earn'l0te'50 


a week, painting 


these artistic 


objects at home this Easy Way 


A business of your own. $10 to $50 a week. 
Your own gifts for friends at wholesale 
prices. Furnishings for your home. Beau- 
tiful imported art wares. The admiration 
and envy of all your friends. All this can 
quickly be yours. Whether man or woman, 
you can learn the fascinating new profes- 
sion of Art-crafter right in your own home. 

You don’t have to know how to draw. 
No experience required. We show you 
everything and tell you the secret of Fire- 
side’s famous ‘“Three Step Method.”’ Al- 
most overnight you find yourself decorating 
beautiful, exclusive Fireside Creations. 
And the best thing is that you can work 


either spare time or full time. There is no 
limit to the profits you can make. 

By our new plan we furnish complete 
outfit and give you a big assortment of gift- 
wares free of extra charges. When you 
paint them as we show you they have a 
value of $63.10. No extra cost for any of 
these things. This assures you a good profit 
and a big start without extra investment. 

You don't do any peddling or canvassing. 
When you have decorated your first gift 
assortment, we show you exactly how to 
dispose of it at a profit. From then on you 
can make from $10 to $50 a week as many 
of our members do. 


IDEA BOOK ON DECORATION 


FREE MAIL COUPON FOR 
HOW TO GET GIFTWARES WITHOUT EXTRA COST 


Write or send coupon at once for your copy 
of this valuable book. It is free. It tells you 
how to become Fireside Member and get all 
advantages and privileges outlined here; 
how to get artist's outfit and this assort- 
ment of giftwares with membership and 


FIRESIDE INDUSTRIES 


how you can start making money without 
leaving your home. Don’t miss this oppor- 
tunity. It costs nothing to find out. You 
are not obligated in any way by sending for 
the book. Mail the coupon today. 





Dept. 51-P, Adrian, Michigan 


‘Mail Coupon Today 


FIRESIDE INDUSTRIES 
Dept. 51-P, Adrian, Michigan. 





























COSTS NOTHING to learn about our plan. All details 
are given you free. Send coupon at once for beautifully 
illustrated idea book telling all about wonderful plan 
} that has made so many women independent 
Learn how easy it is to make from $10 to $50 a 
week in the most delightful home work you can 
imagine. Learn how to get the assortment of 


Tell me how to get (1) Big Assortment of giftwares (2) Complete artist's 
outfit of materials (3) Privileges of Fireside Membership (4) Plan for 

fit-making on easy basis. Tos not obligated in any way and this 
information is Free 














giftwares shown on this page without extra DIRS, .. .<.accdceveccenedheetbaysdeaeasedaniensusacnneneee 
charge as part of easy and digaified plan for mak- 
ing money at home. Don't miss this opportunity. we 
Send coupon now. Book and Plan are Free. WOES. dco 0b-00 00000 d00d.000seensucusancesaesssupaenn Sean 
* { CIP vic ccss 000s 26 cece teMMRcecn nsgps05eneee 


(Write in Pencil—Ink will blot) 
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a 
For every 


sawing job in 
the home 
workshop 


ALF the satisfaction in 
operating a portable 

rig comes from using saws 
thatholdsharp cutting edges 
--like Simonds Circular Saws. 


Exactly the same steel that’s 
used in Simonds Saws made 
forthe large industrial plants, 
is used in Simonds Small Cir- 
cular Saws for all portable 
types of electric sawing out- 
fits. That’s the big reason 
why these saws cut faster 
and stay sharp longer. 


If your dealer can’t supply 
you we will gladly forward 
you any of the CircularSaws 
listed below upon receipt 
of listed price. 

When ordering state size 
of arbor hole. 


6 inch $3.30 
8inch 4.40 





© 





10 inch $5.60 
12 inch 7.00 


SIMONDS SAW AND STEEL CO. 
FITCHBURG, MASS. 
“The Saw Makers” Established 1832 
Branch Offices and Service Shops in Principal Cities 


bam s 


SIMON 


TAWS eves KNIVES STEEL 





~‘ 
ae 
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Machine for Molding Edges 


Built at Relatively Low Cost, It Gives 
Homemade Furniture a Professional Look 


By W. CiypE LAMMEY 


one time or another has viewed 
with certain envy the neatly molded 
curved edges that are a characteristic of 
many fine pieces of furniture. Such a 
molding is comparatively easy to form 
where it is straight; but when it must be 
applied to curved edges, it gives a hard 
challenge to every workshop enthusiast. 
The ordinary ‘commercial type of 
shaper or former used for such 
work has one or more vertical 
spindles extending above a 
smooth-surfaced table. The 
spindle carries the former knife 
and is driven by a friction 
mechanism that allows revers- 
ing it at will, which is often 
necessary where the knife 
must cut across the grain. 
Two types of cutters, made 
in a wide range of shapes and 
sizes, are generally used on 
these machines. One of these 
is known as the “wing” cutter 
and is reversible; that is, it 
has four edges that cut while 
rotating in either direction. 
The other is a “solid” cutter 
and cuts only one way, but it 
requires less power and is used ~ 
for all but the finest work. —— 
The amateur woodworker 
who already has a motorized 
shop and is accustomed to 
using woodworking machines 
can make this former at rela- 
tively small cost and thus open 
for himself in a moderate way 
a field seldom touched by any 
but artisans with the best of equipment. 
Only a skilled woodworker should use the 
machine, however, because the exposed 
cutter revolves at high speed and is ex- 
ceedingly dangerous. The machine must 
be operated by a careful, catitious, and 
well-trained mechanic. 


N: DOUBT every home worker at 


N ORDINARY polishing head of 
good quality carries the former knife. 
The one used by the author cost four 
dollars. Get two very small compression 
grease cups with a tap to suit and remove 
the spindle, ream the oil holes to size, 
and tap out for the cups. A positive 
means of lubrication is absolutely essential 
as the spindle must operate at high speed 
—not less than 3,000 revolutions per 
minute for the best work. 

Before buying a cutter, the worker 
should consider the kind of molding that 
will best serve the need. As a rule a 
cutter of the form known to woodworkers 
as ‘‘O.G.” will be found to give the widest 
range of usefulness where but one is used. 
Raised and lowered on the spindle by 
means of washers, it may be adapted to 





different thicknesses of stock if the need 












Guide pulleys, 
and spindle. The large 
fiber collar is used with 
a cutter for grooving. 


arises. The solid cutter is the least expen- 
sive, does good work, and in the size 
adapted to the %4-in. spindle of the pol- 
ishing head ordinarily will cost from seven 
to twelve dollars. It is made from high- 
speed steel and may be ground at any 
time without changing the shape. 

Two things must be made sure of when 
purchasing the cutter (which may be 
obtained without difficulty from any 
woodworkers’ tool 
works where these 
knives are made up): 
The thickness should 
not be greater than 


Shaping machine 
with a dado head in 
position for cutting 
grooves in curved 
parts to be used 
in making furniture. 








table, 


34 in. or less than 54 in.—"% in. is about 
right. The lower diameter of the cutter 
should be 1% in. to make the proper 
shoulder on the lower edge of an ‘‘O.G.” 
cut. If the cutter cannot be obtained 
exactly this size or it is otherwise desired 
to have it smaller, the collars may be filed 
to fit neatly by hitching the motor on 
after the head is in place, but use the 
utmost care in filing. 

Put together the base and pedestal in 
a substantial manner with screws and glue 
as shown in the drawing marked Fig. 1. 
Leave the piece on the belt side off for the 
time. An opening for the motor is cut in 
this piece, and the space below the shelf 
is left open so that the bolts may be 
tightened and loosened easily. 

In mounting the polishing head, the 
inside collar on the spindle (the lower 
collar when the spindle is vertical) should 
extend 1% in. above the surface of the 
table as shown. While this dimension is 
arbitrary and may be more or less, an 
“O.G.” knife '% in. thick cuts a symmet- 
rical molding on 13¢-in. stock—which is 
the ordinary thickness of so-called 1-in. 











hardwood—when mounted in this way. 
ual 





@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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The small shelf illustrated on page 118 
shows the work done by a knife of this 


description and size. The extension of the 
collar above the table is important, as in 
practice the stock is held against it when 
making the cut, thus enabling the oper- 
ator to keep control of the work at all 
times. It is possible to work in any circu- 
lar form the diameter of which is not less 
than the spindle collar. 


HE maple support under the lower 
bearing is bored to fit the spindle and 
serves to steady the head while in opera- 
tion. Ream out the holes in the iron base 
and bore two others for small bolts, as 
screws are likely to work loose and cause 
trouble. No vibration of the head can be 
tolerated. 
In the drawing marked Fig. 2 is shown 
the ball bearing guide pulleys adapted 
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ASSEMBLED SIDE VIEW - FIG. 1 


How the grinding head and motor are mounted 
in a neat, substantially built wooden pedestal. 


from the bearing assemblies in two dis- 
carded roller skate wheels. The wheels 
selected should be of the double ball-race 


wheel with a hack saw and pry off the 
rim, which will release the bearing assem- 
bly. Turn the guide pulleys from tough 
hardwood, such as maple. Bore them 
(while still on the lathe faceplate) so that 
the cone races will fit snugly on both sides 
of each pulley. Cut the threaded shaft 
out of the skate frame with the hack saw 
and fit it snugly through a piece of wood 
of the form shown in one of the photo- 
graphs. Assemble the wheels on this 
shaft, taking care to have the inside cone 
nuts tightened against the wood so as to 
hold the shaft securely. Lubricated with 
a little heavy oil, the pulleys will run 
silently and without vibration under a 
tight belt. 

Have the stock carefully sawed to the 
outline desired and the curves all per- 
fectly true, otherwise the molded edge 
will be wavy. By using fiber collars of 
| different sizes, it is possible to make diffi- 
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Screw-driver for Handymen 


It dritis holes 


countersinks the holes for the screwheads, 
and drives in the screws — all simply by 
pressing on the handle. Insame way, it runs 
up small nuts. And all at express speed! 


Three different size 
screw-drivers in one, 
















type. Cut through the thread of the skate | « 18tach ccrew-driver, or, for 











Driving screws at 
express speed. 


© 





‘Tess out screws same way— 
by pouvien handle. Or it drills 
holes, countersinks the holes, 
drives or draws screws, by 
ratchet movement. 


It is a Spiral Screw-driver or 
a Ratchet Screw-driver, either 
right or left hand, or a Rigid 


Screw-driver, at will. screw-driver. 
With the spiral movement, the 
drill or bit is revolved by a spiral 
in the tool, when handle is 
pressed down. Sinshenaal 
With ratchet movement, you 
turn drill or bit by moving the Countersink is provided, fitting 


hand forward and back without 
releasing your grip on handle. 


Te 
e©e2e@@e0e8@ 86 


1 5 3 7 


16 64 32 


““Yankee”’ Chuck and Drill-points for 
making eight sizes of holes, 


Both spiral and ratchet move- 
ments are instantly available. 
They may be used successively: 
sending screw in by spiral and 
setting it up by ratchet. 


A simple adjustment makes it 


Handymen who want a boring and screw-driving. 
tool that will work any place, will buy the 


“YANKEE” SPIRAL RATCHET SCREW-DRIVER 
With These Attachments: 


3 Screw-driver Bits, 1 Bit with Screw-holder, 1 Bit with Screw-e 
Holder, 1 Chuck (for holding drills), 8 ‘ep 1 Countersink. 
And (for jobs calling for small nuts), 1 
No. 30-A.—Standard Spiral Ratchet Screw-driver used the world over by skilled 
mechanics. Price, for tool with three screw-driver bits, $3.00. 


Also made Heavy and Light Patterns. 


No. 130-A.—Spring in handle makes it the Quick-Return Spiral Ratchet Screw- 
driver. Price, with three bits, $3.45. Also Heavy and Light Patterns. 
«“ Yankee” Attachments sold separately. Your dealer can supply you. 


incl 


With a bit for small screws, 
another for medium screws, and 
a third for large screws, it is three 
different size screw-drivers. 


A fourth bit, with the“Yankee” 
Screw-holder Attachment, places 
and drives screws one-handed, 
in hard-to-get-at places. 








Screw-holder 
A fifth bit holds and drives 
screw-eyes. 
Eight “Yankee” Drill-points, 
for boring holes 1-16" to 11-64", 


with special chuck for holding 
the drills, are supplied for this 


into the tool same as screw-bits. 


Sockets for running up nuts, 
are made to fit into this tool. 


-. Simplead- 


jus 
; 18 


fo 
ov 


overhead reaches, an 18%4- 
screw-driver. 


y a 
coy | abe 


mak esit 


driver 


reaches. 


exagon Socket. 























bf-7-f 
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tment 
4% in. 


rlon 


e rhe YANKEE 


Spring in 
handle 
makes it 
the**Quick- 
Return.”’ 
Great for 
working 
one-hand- 
ed. 


mALLCLLE EL 








FREE “YANKEE” TOOL BOOK 


To Help You Make Things, we will send book with action pictures 
showing the ingenuity in use of many “‘Yankee’’ Tools. Mail this 
coupon to NORTH BROS, MFG, CO,, PHILADELPHIA, U.S.A. 
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cult cuts in two or even three operations a 

Always have a firm hold of the stock ¢ 


before presenting it to the knife. Be sure 
that it is flat on the table and work ‘ 
slowly to prevent splintering or otherwise a 
haggling the edge. Take the utmost care b 








° to keep your fingers away from the cutter and 
and be sure to roll up your sleeves before is re 
starting work. Allow no boys to operate| | - eter. 
the machine. i . 

suiti 
3°. | radi 










4” "| WOODEN TURNED 
WOOD 


4, | | SUPPORT 

hail hed WASHER 

———— P é | 

WHAT YOU DON'T SEE bb 
i CONE 

Tree Surgeon | | ed 


BALL- BEARING GUIDE WHEELS - F/G. 2 








PULLEY r 

















Ball bearing guide pulleys made from parts 
taken from wheels of discarded roller skates, 


HAT YOU SEE: 
A skilled Davey 
tree surgeon, saw in 
hand, climbing a tree 
with surprising agility. 
Presently he will use 





If you own a small bench saw, the 
special dado heads will generally fit the 
¥%-in. spindle of the polishing head. If 
this is so, it will add materially to the 
versatility of the machine. If no dado is 
available, a small grooving saw may be 
purchased for a nominal sum and will be 
useful for internal grooving and rabbeting. a 











The 
When either saw or dado is used, get a cas 
that saw to remove | piece of 4-in. fiber, and if the dado is 4 in. sea 
in diameter and the groove must;be % in. | , 
dead branches— to deep, cut ng pose to 314 in. diameter and int 
: | bore a hole of such size that it will fit the -|- co 
Save the life of the tree. | spindle collar, as shown in one of the pl: 
photographs. Be sure that the fiber is a po 
WH AT YOU DON’T S EE: The true circle, otherwise , cut will vary in uf 
- depth. Hold the stock (as in making the 
ini M M curved top of a mirror frame, for instance, ty 
thorough shop training 1n saw filing 
: a or where it is necessary to let panel work | be 
which the tree surgeon receives at into a curved. frame) against the fiber| | . 
‘ . collar, and an internal groove will be cut 
the Davey Institute. The file he i at 
e * y e ° . ta 
using is a Nicholson Slim Taper, 1 la 
chosen because the Davey tree 
surgeons “have always found Nich- 
olson Files unusually satisfactory.” ' 
nl 
You can obtain Nicholson Files in ; 
shapes and sizes for alldemandsfrom 





your hardware or millsupply dealer. 


Two examples made with the homemade form- 4 
er. The upper piece shows internal grooving 
done with a dado head; the lower is a shelf. 


NICHOLSON FILE CO. 


OL 
Sey 
USA 


(TRADE MARK: 


NICHOLSON FILES 


A FILE FOR EVERY PURPOSE 


| in the work as neatly and accurately as 
could be desired. By means of washers on 
the spindle proper the position of the | 





groover can be changed to any height 
| within the limits of the thread. 








| Ir AN ordinary T-handle of the type 
furnished with many lathe chucks is re- 
placed with a handle made on the order | 
of a crank, the operator can change jaws 

in half the time usually required. When 
a part is being chucked, the crank wrench 
can be operated reasonably well with one > | 











hand while the work is held with the 
other.—R. M. Kocn. | 
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ck F eaeu} Utility Tamper 


Made of Concrete 


ONCRETE can be used in making an 
inexpensive tamper for cement work 
and odd jobs about the garden. All that 
is required is a tin can 5 or 6 in. in diam- 
eter, with the top removed. 
Drive several nails into the end of a 
suitable hardwood handle so as to form 
radiating projections. Insert the stick 





The concrete for this tamper is 
cast in a tin can and thoroughly 
seasoned in some damp place. 


CONCRETE 

into the can and pour thoroughly mixed 
concrete around it. See that the handle is 
placed as nearly in the center of the can as 
possible and that its lower end is 1% in. 
up from the bottom. 

The mixture should harden at least 
twenty days in a damp place, when it will 
be firm and much more tough than ordi- 
nary concrete. This is important, because 
the tamper must stand severe battering 
at times. 
tamping soil, leveling spots about the 
lawn, and similar uses.—H. W. Swope. 


Hints on Model Airplanes 


STRONG type of joint for light 

model airplanes, especially those 
having a framework of delicate bamboo 
members, can be made as shown at A. 
The members are butted together and 
fastened with an ambroid type cement; 
then reinforcing fillets of a plastic wood 
composition are added. Wing spars less 
than half the size 
ordinarily used are 
quite practical if 
A the ribs are cut as 
shown at B. The 
construction is 
very strong and 
light. The silk or 
paper covering 
can be stretched 
tightly on the 
frames and the 
usual warping effect of the dope is mini- 
mized.—EDWARD W. BLACKMAN. 





AMBROID TYPE 
CEMENT 

















A reinforced joint and 
a rib for a light wing. 


SomE home workers fail to realize the im- 
portance of tool quality and tool condi- 
tion. A skilled mechanic finds that even 
with the best tools his skill is taxed to pro- 








| 
| 





It is ideal for driving stakes, | 








duce work of first-rate quality. 




















That is allitcosts youtotry 

this unique new shaving 

method—we stake every- 
thing on this free trial 


GENTLEMEN : 


The postman is our best salesman. For he 
brings the test that wins men to our new 
product. The product actually sells itself 
daily in the greatest laboratory of the world 
—America’s bathroom. 


Each morning hundreds of new users try 
Palmolive Shaving Cream at our expense. 
And 86% of them, we find, discard their 
former methods for it. Thus, our problem is 
to get men to take our test. To sign and 
mail the coupon. 


If we can winso many millions in so short 
a time, surely you want to try this remark- 
able cream yourself. We do not want tosell 
you sight unseen. First let us prove our case 
—then you will want to buy. 


Mail coupon—learn these 5 points 
After rejecting 129 experimental formulas, 
our laboratories succeeded in embodying— 
all in one shaving cream—the 5 things men 
had asked for. 1000 men had been consulted, 
had given their advice. 


1: Multiplies itself in lather 250 times. 

2: Softens the beard in one minute. 

3: Maintains its creamy fullness for ten 
minutes on the face. 

4: Strong bubbles hold the hairs erect 
for cutting. 

5: Fine after-effects due to palm and 
olive oil content. 


Now, whether your old shaving prepara- 
tion suits or not, try ours. You risk nothing. 
We undertake, in 7 shaves, to win you. It’s 
an open-and-shut proposition, and you are 
the judge. So won’t you mail the coupon? 


\YV 4728 


To add the final touch to shaving luxury, we have 
created Palmolive After Shaving Talc—especially for 
men. Doesn’t show on the face. Try the sample we 
are sending free with the tube of Shaving Cream. 





Sha 





fora 
ostage 
Stamp 





PALMOLIVE RADIO HOUR — Broadcast every 
Wednesday night—9:30- 10:30 p. m., E.T.; 8:30-9:30 
p.m., C.T.; 7:30-8:30 p.m., mountain time; 6:30-7:30 
p.m., Pacific time—over station WEAF and 39 stations 
associated with The National Broadcasting Company. 


Pee eee ee eee aeeeeeee2eeee24 


| 7 SHAVES FREE! 


and a can of Palmolive After Shaving Talc 


Simply insert your name and address and mail to 
PALMOLIVE, Dept. B-3101 New York City 
P. O. Box 375 Grand Central Post Office 











Please print your name and address 
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ATKINS SAWS 


YOUR. 


HOME 
WORKSHOP 









C. Earl Palmer, 

Wilmette, Iil., 

won the July Home 

Workshop Phote 

Prize with this pic- 

ture of his splendidly-equipped 
P: 











tome shop. 


Start a 
Home Shop 


HINK of all the useful things you could 
| build in spare time . . . the dozens of repair 
*4oo” and“* gor" are finest Hand Saws made. Silver Steel jobs you could do. . . the dollars you could 
Blades. Perfection Handles—no wrist strain. save and the fun you could have . . . if you had a 
workshop and a set of good tools. 





= 


Seven Popular Saws and Tools 
for Your Home Workshop 
ATKINS 


No.40! HAND SAW 
HiF POINT am 






ATKINS Ulfy;" 3 Start a home workshop now! Select the tools 
eal-lella-\- a you need at your hardware store. Saws to cut 
CAWS wood or metal are your most important tools, so 
oe er buy the best. Your dealer can show you a full line 
All sizes of Silver Steel Circular, ; of ATKINS Saws, made of the world-famous 
Rip or Cross-Cut Saws for fast cutting oa power outfits. “Silver Steel’’ that cuts faster, easier, holds its 
edge longer and outlasts any other saw steel. 


You can get ATKINS Hand Saws for cross- 
cutting or ripping! Circular Cross Cut or Rip 
Saws in sizes to fit any power sawing outfit! 
Back Saws to do fine work in cutting mitres, 






needs this Back Saw for fine work. Rigid 





Every sho 





Silver Seeel Blade; 8 to 18 in. lengths. grooves, etc.! Dado Heads to cut smooth grooves 
~~ quickly! Hack Saw Frames with Blades that cut 
£ metal twice as fast and last six times longer! 
ATKINS =>\ Narrow Band Saws for scroll work, etc.! Machine 
e]=2ele)44-mm el -) Wy. | Knives for small planers! Cabinet Scrapers. 
DADO HEADS : Grinding Wheels and Files. Saw Filers, Saw Sets 
and hundreds of other fine tools for 

Using these Dado Heads is the quick AP home craftsmen. 


way to cut smooth grooves of 14"" to 4"° in width. 


ATKINS 


se \) Send coupon below for helpful book- 


) lets every tool user should have. 






NoHO 





Mr. Happy Man Says: 


¢ 
enti 
¢ 





ved 


““GET THESE 4 FREE BOOKS” of 


Nickeled steel adjustable frame, pistol Er handle; 
Noa-Breakable or Silver Steel Blue-End Blade. 


f ATKINS 
Ne Bano INS ND 


Atkins makes Silver Steel Narrow Band Saws in many 
widths and lengths for workshop machines. 


ATKINS MACHINE KNIVES 
——— 


Lie & TH) |x 





















4 
Gs". C. ATKINS 
4 &CO. Est. 1857 


428 S. Illinois Street, 
Indianapolis, Ind. 


4 Send me Free Booklets ‘‘Saw Sense’’ — 











oe @# “Saws in the Home’ —‘*Dado Heads’* — 
We make Machine Knives for small shop planers, up to #@ “Circular Saws’’ — and full details of your 
the largest knife-cutting job. o” Home Workshop Photo Prize —. 
o 
WIN We pay $10 for best ho- o a a6. 66batie 6464 6d 06d 604069604646 6h 6b CCRC ROEECROOOS 
to of a Home Works op, ! PNG a. baic died as se acdscn cess ecsees 
$10 each month. Check | - 
Coupon for full details. I sa sa es tineneniennikinnionentueheianies 
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Comical Ach Trayge 


for Bridge Fans 


_— accompanying designs for an 
amusing bridge table set were sub. 
mitted by George Gordon, Jr., of the 
Congress High School, Bridgeport, Conn, 
in a contest conducted by the Educa. 
tional Department of PopuLaR Screncg 









A colorful bridge 
table novelty cut 
from thin ply. 
wood or metal, 


MontTuty for teachers of shopwork. Mr, 
Gordon won first prize in the advanced 
metalworking G.vision of the same con- 
test with a design for andirons, which will 
be published in another issue. 

The ash tray figures can be laid out in 
%4- or 4¢-in. plywood by enlarging the 
squares, and cut with a fret saw. The 
bases are similarly cut out in heart, club, 
and spade shapes. 

To complete the set, Mr. Gordon made 
a fourth figure similar to the first but a 


V2" SQUARES 






FACE BLACK 
AND WHITE, 
CHEEKS PINK 







RED L 








YELLOW 





| 


Ss 
a 
YELLOW “ 


RED | 











GREEN~4 





BLACK 














Three figures in the bridge set. The fourth, 
not shown, is only a shorter version of the first. 


trifle shorter and placed it on a red dia- 
mond-shaped base. 

Tin covers will serve for ash trays, or 
suitable trays may be purchased for a few 
cents each. 

These novelties also can be made of 
\%-in. sheet brass, in which form they 
have proved a_ successful project in 
advanced metalwork classes. 


Mucn time may be saved in using steel 
stamps if a small notch is ground on the 
top side of each figure or letter to in- 
dicate when it is in the proper position 
for stamping.—R. M. Kocu. 
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Mounting a Small 
Shop Motor 





The motor slides along the lathe bed and can be 
used to drive any of the small bench machines. 


N MY home workshop I run several 
bench woodworking machines with 

one motor, as shown in the accompanying 
illustrations. The motor is mounted on a 
wooden sub-base, which slides on the 
lathe shears or bed and may be clamped 
solidly at any desired point. This system 
allows me to have almost any desired 
length between lathe centers, for turning, 
as both the tail- and the headstock are 
movable. 

The diagram below is of the end of the 
bench with the motor belted to the saw. 
If the rotation of the motor is not readily 
reversible, the belt must be crossed. 

The motor sub-base B is made of hard- 
wood with the grain crosswise to the 
shears J. The guide C is screwed to B, 

















Diagram of end of bench showing the lathe 
shears with the sliding motor belted to a saw. 


which can be clamped wherever necessary 
by the nut A. The other parts in this 
particular set-up are as follows: D, 4-in. 
flat face pulley; E, 2-in. grooved pulley; 
F, saw table; G, legs to floor; H, 2-in. 
thick hardwood framing; K, hardwood 
guide block; L, 4% by 2 in. iron of re- 
quired length; M, 1% by 6 in. tongue- 
and-groove stock; NV, motor; O belt to 
bench saw.—GEorRGE W. RovER. 


Do nor use sappy wood, under any cir- 
cumstances, for repairs to outside wood- 
work. If moisture can get at it, such 
wood will rot in a very short time. Sound 
knots are not to be rejected, but be sure 
they form an integral part of the board. 
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This FREE Book 


answers 





important 


questions 








this famous 


PLEDGE 


removes 
risk in 
buying 


a used car! 


Pledge to the Public 
on Used Car Sales 


Every used car is conspicuously marked 
with its lowest price in plain figures, 
and that price, just as the price of our 
new cars, is rigidly maintained. 


All Studebaker automobiles which are 
sold as CERTIFIED CARS have been 
properly reconditioned, and carry a 
30-day guarantee for replacement of 


defective parts and tree service on ad- 
justments. 


Every purchaser of a used car may 
drive it for five days, and then, if not 
satisfied for any reason, turn it back 
and apply the money paid as a credit 
on the purchase of any other car in 
stock—new or used. (It is assumed 
that the car has not been damaged in 
the meantime.) 
© 1928 The Studebaker Corporation of America 








MAIL THIS COUPON 


THE STUDEBAKER CORPORATION OF AMERICA, Dept. 1610, South Bend, Ind. 
Send me free booklet, “ How to Judge a Used Car” 





“How to Judge a Used Car”— 
written out of the experience of 
men who buy thousands of 
used cars for resale—shows you 
step by step how to pick a good 
used car at lower cost! Send the 
coupon now for your free copy. 

This valuable free book exe 
plains how to judge a used car’s 
actual condition, how to learn 
the year model, how to set a 
fair price on a car offered you 
by a friend, what speedometer 
figures show, how to avoid “or- 
phans,”’ what code prices mean 
—why you get five days’ driving 
trial, 30-day guarantee on cer- 
tified cars and plainly marked 
prices under the terms of the 
famous Studebaker Pledge. 

Read this free book, *“‘How to 
Judge a Used Car.” It will 
bring all of this expert counsel 
to you without cost. Use the 
coupon below now! 











State. 














STUDEBAKER 


—————— Builder of Champions ————————— 
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for a job 
like this 
Its remarkable hang (balance) 
makes every blow fall true and 
there’s just enough crown on the 


face and sides to prevent marring 
the wood. 


Built with as much care as the 
finest precision tools, Maydole 
Hammers are made from a high 
grade of tool steel and clear, second 
growth hickory that has been air 
dried for years. 


Skilled cabinet-makers, carpenters 
and. mechanics know that there is 
no finer hammer made or one that 
gives them as much real value for 
their money. 


Ask your dealer to show you the 
style and weight you prefer. Write 
us for a free copy of Pocket Hand- 
book 23 B containing many useful 
tables. 





Waydole 
Hammers 


The David Maydole Hammer Co..Norwich NY 
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Extra Drawer Fitted 
into Sideboard 


By L. M. Roes. 





Fig. 1. Linen drawer or tray built to occupy 
unused space in a sideboard compartment. 


INCE the upper half of the space in 

the side compartments of the ordi- 
nary sideboard is rarely utilized, it is often 
desirable to make an extra drawer as 
shown in Fig. 1 for holding additional 
linen. 

The guides, preferably of the same 
material as the sideboard, are made as 
shown at A, Fig. 2. The upper guide on 
each side is placed 6 in. from the top of 
the compartment. If the partition be- 
tween the compartment and the center 
drawer space is thin, the drawers should 
be removed and the brads driven through 
the partition from the side from which 
the drawers have been taken. 

The construction of the new drawer or 
tray is shown at B. The front piece is 
rabbeted at the ends as at C to receive the 
sidepieces. The screws used are 34-in. 


¥%x 1% BUTT JOINT 












NT 
5" ” 
%*3 x Yq LESS THAN 
WIDTH OF COMPARTMENT 





<—., GUIDES 
—% « % » DEPTH OF SIDEBOARD 


Fig. 2. How guides are placed on each side of 
the compartment and the tray itself is made. 


No. 6, flathead. A dado is cut in the side- 
pieces as shown at D; into this groove the 
%-in. plywood bottom is fitted. 

The drawer is finished like the rest of 
the sideboard. In the example illustrated 
in Fig. 1, it was given a coat of walnut 
wood stain followed by a coat of thin 
shellac. When dry, the shellac was sanded 
lightly with No. 00 sandpaper; then the 
surface was finished with two coats of wax. 





I’ll hand it to you for doing your darndest to 
get your hands clean with ordinary soap. But, 
man, you can’t do it with ordinary soap. I’ve 
tried, and I know. The only soap I’ve found 
which can do it is Lava Soap. Ask Jim, or Ed 
or Bill—fellows who have work like yours— 
they know Lava, too. They’ll tell you it’s the 
best hand-friend they’ve got. It gets the grime 
and grease, but leaves the skin behind. Gets 
work-stained hands clean in 58 seconds, be- 
cause it’s made from pure vegetable oils and 
pulverized Italian pumice that’s almost ag 
fine as flour. Makes a rich, creamy lather in 
the hardest water. 


Gangs, Ue Laue Soop Man 


Lava costs a dime (or 6c for the medium size 
cake) at any drug or grocery store. But if you 
want to try it at our expense, mail this cou- 
pon. 
Procter & Gamble, Dept.—X1029 
Cincinnati, Ohio 

George: I want a free sample cake of 
your Lava Soap. 
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IN SCHOOLS THEY USE THE 
© TAKE, Sander 


Just one of the many applications of this handy, 
ortable electric sander is in school aoe where 
undreds of these machines are daily teaching stu- 

dents how easy it is to obtain a perfect finish in & 
short time and with minimum effort. No time 18 
wasted on uninstructive tedious hand sanding. 
Likewise, carpenters, contractors, realtors—also 
manufacturers of furniture, aeroplanes, toys, sash, 
cabinets—anyone finishing wood or metal products 
employs the TAKE-ABOUT Sander. It saves many 
dollars in time and labor as the rapid belt action 
(1300 r.p.m.) insures smooth, uniform finish. 

Weighs only 13 lbs. Driven by 44 H.P. motor. 
Plugs into any light socket. Operator simply guides 
it. Belt does the work. 


Write us today for entire facts. 


THE PORTER-CABLE MACHINE CO., 


2000 Salina St., Syracuse, N. Y- 


PORT (\-(ABLE 
ue A ASS 


©3795 
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Building the Wing 
for a Lockheed 
Model Plane 


By VINCENT JOHNSTONE 


~ 





model airplane described in the 
article “How to Build a Lockheed 
Model” published last month, your next 
step will be to construct the wing. 
You will need the following materials: 
3 pes. balsa for wing ribs, 4/2 by 2 by 20 
in.; 2 pes. balsa for entering edge, 4% sq. 
by 20 in.; 1 pc. balsa for wing beam, 4 by 
Yf by 31 in.; 2 pcs. balsa for trailing edge, 
if by 3/16 by 20 in.; 2 ft. */s2 in. diameter 
white German reed for wing tips; 2 pcs. of 


[ YOU are building the flying scale 
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The wing framework. Lay out a full size plan 
and make templates for the various ribs. 
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Alluring color 
makes NEW... 


the old BATH and KITCHEN 








“IT am ashamed to have folks see our bathroom,’’ a frequent assertion of house- 
wives, is no longer heard in thousands of homes where the bath has been 
made a room tich in color, new in beauty, and emart in appearance through 
the use of UPSON FIBRE-TILE. 





Time and vogue decree a happy and color- 
ful transformation of the bath and kitchen... 
so oft neglected. 

With Upson Fibre-Tile and Upson Board, 
it is possible to make these drab, dreary 
rooms into rooms of joyous color that charm 
and satisfy...rooms that the most fastidious 
housewife will be proud to show her friends. 


The cost is comparatively small. Any good 
carpenter, by following the simple directions 
furnished, can apply an Upson Fibre-Tile wain- 
scot...with Upson Board upper walls and ceil- 
ing...easily, quickly and with little muss or 
dirt. Right over old plaster...or direct to studs 
in new construction. 


Upson Relief Ceilings—The Aristocrat 
of Ceilings 
The New Upson Relief Ceilings have that 
attractive quality which in people is called 
** personality”. 
Their distinctive appearance and permanent 


lasting quality support the assertion that they 
are the nearest-perfect ceilings. They give the 
beauty of expensive hand-modeled plaster at a 
fraction the cost. They can never crack or fall. 


Two or more layers of Upson Decorative 
Strips are superimposed on the edges of Upson 
Board panels so that a design, with pleasing 
contrast of high light and shadow, is created. 
There are patterns suitable for any room, large 
or small. 

Try Upsonizing one room. Then you will 
want Upson Board all through the house, as 
have tens of thousands of home owners all 
over the country. 

The Upson Studio of Decoration and Color 
will gladly furnish directions for finishing, 
meeting your individual requirements, and 
which can be carried out by any good painter. 

Both Upson Board and Upson Fibre-Tile 
excel in resistance to jars, blows, heat, cold, 
moisture...even ordinary leaks...as compared 
with needlessly heavy and brittle boards. 


UPSON FIBRE-TILE 


THE UPSON COMPANY, 1027 Upson Point, Lockport, N. Y. 

I want to know more about Upson FIBRE-TILE and Upson Board. 
Please send me samples and copies of your new booklets, ‘‘Characterful 
Wallsand Ceilings,” and ‘‘Upson ReliefCeilings,”* for which I enclose rocents. 


Kiki 





We invite you : 
to mail : 
the coupon: yx 
today : ae 





© 1929, The Upson Company, Lockport, New York 
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of seeting, frome Work Shop. improvement is wrapped up in : 
ot! new aon hed Jacket Home Work Shop. 7 finest tools and 
that can be made go with each assembly order. . Red J ey 


Make It 
















Seoehy Seewe raft r and. a tact a who hae Sree th Yourself / + 
Portable--Interchangeable-- 






Complete RED JACKET 
meteor WORK SHOP 


Electric tools brings you a Red 
in addition + ae Red Jacket Master Drill 
direct drive to the Waco Craftsman’s wood turning lathe 
oo also compound and 18" rests, a —_— top mitre oow 
depthand sidogse ea, scroll and jig saw,and all accessories f: 
both portable and stationary power ome tr hong ara ter np oe —-> Attaches to, 
light socket and converts your work bench into a complete Perales ton ‘machine shop. 
It ee complete chest full of electrically driven tools Selenet for the _— use of 
tool lovers and men who Th. &. repair and appreciate handy tools at hom 


Make Things at Home E! Electrically 


Send coupon at once for information valuable to those interested in beautiful handiwork, It is FREE. It 
tells you how easy it is to operate a Red Jacket set byt tools and lists the advantages and privileges that are 
free to member craftsmen. Don't miss knowing all about Waco. You are invi 

Look out for imitations. There is only one Red Jacket—one Waco—you will not find WACO TOOLS sold by 
sales made direct from factory. 


Crafts Course FREE 
SPECIAL CRAFTS COURSE and blueprint service is free tom Red Jacket ag owners—all there 
to know about handicraft wy raw materials, woods, ‘ving, sawing, turning, designing, 
t by special wcnepeniaee. 


Buy On Your Own Terms 


Only $10.00 dove. — discount for cash. Easy monthly payment plans. It is no hard- 
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Loving Cup 















45° Tilt ship to own a Red J Raced Pele ot 
— _——- au eee ee eee eee —, Pri 
Top Table Send —— — American Mas 
" t t 
The FAMOUS COUPON => 5 WACO TOOL WORKS, Inc. ata 
wae Interesting | 5216 W. Kinzie St.Chicago — 
M De; Pi d me all free information and literature on 
Guarantee | [AILEY Literature Free Daten eet aod FREE services 
If it is not what Send the coupon. You i J 
you want when you be surprised with all it con- Na a a a i ies 
Fe eae eee A] taine. Beautiful ‘Instructive, “Fascinating, g N&M@--c-0+eceesseeesseeeeseeeesereesesenenenees iaeie 
back. Interesting. Fill in and MAIL TODAY. 
' RAAzORBe oc cccccccccccccccccccccccccccccccccecce PPTTTTTITIT TTT TTT 








25 POWER $1 
GERMAN POCKET MICROSCOPE 


A marvelous German 25 power microscope, size of pencil, En- 
ges diameter 25 times, area 625 times. Fine lenses give ex- 
large field and great light. Only 43/8 inches x 3/8 inch; 

1 ut one half ounce. 


sed in schools and colleges thgpugh- 
out the —. Fine for biology, geology, botany, naturetu: 
examining stamp», finger prints, insects, cloth, metals, hotographs 


and thousands ot ‘cher things. Equipped with handy ountain pen 


$1 prepaid. Money back guarantee. Discount for 6 or more. 
BINOCULARS SiMe Ss site 
Everything in binoculars. field 


glasses, telescopes and 
instruments. The finest and largest assortment in America. 

ives al) information pew. 3 choose the best for your 
needs at the LOWEST PRICE. 


from factory or nearest of 4 branch 
Try America’s Leading Binocular House First OTTAWA MFG. CO.. 1801 -W Wood Street, Ottawa, Kansas 
DuMaurier Co., Dept. 310, Elmira, N. Y. 


mn "DOWER" 
on to set up “WORKSHOP 


This book contains valuable information for those interested 
in learning how to get the most out of power (electric) tools, 
either for home workshop use or small fn op operations. 

It tells in simple terms the best method of setting up a home 
workshop. 

Chapters on the use of a wood turning lathe. Use of the 
dado and circular saw. Operating the jig saw, jointer, belt 
sander, etc. Wood joints and how to make them, illustrated. 
Different glues and their uses. Uses for the flexible shaft il- 
lustrated. Also eight blueprints with specifications and bill of 
materials of useful furniture easy to make. 


"THE DRIVER MANUAL" 


By the iets a4 waver Power Tool 


N.J. 






























Inc., 70 York St-, Jersey City, 
7” 





Watker-Turner CO-s 






BLUE PRINTS 
AND WORKING DRAWINGS OF 
WORKBENCH & FURNITURE - 


POPULAR SCIENCE HOME WORKSHOP 








superfine Japanese tissue 18 by 24 in. for 
covering the wing; one 2-0z. bottle of 
light dope. 

It is advisable to lay out a full size plan 
of the wings and ribs. Using the actual 
size patterns of the ribs, cut out two of 
each size. Notch them very accurately 
for the wing beam and entering edges. A 
broken razor blade will be found handy 
for this work. Slip the ribs in place on 
the wing beam at their correct locations 
and fill around the joints with cement. 

In order to counteract the torque of the 
propeller, the right wing tip must have a 
little more angle of attack to the air 
(known as angle of incidence) than the 
left wing tip, when viewed from the front. 
This is important. The trailing edge is 
sandpapered down to a triangular section 
with the knife edge to the rear. Install 
it on both sides of the wing by cementing 


TRAILING EDGE ig x3" 











WING TIP FRAME 
OF REED 34, DIA. 


YeoTHICK 
DPAPER DOWN 


70 Ye THICKNESS 
FALSE RIBS 





ENTERING EDGE Y4ax 4° 


BALSA WOOD 40 THICK~, 
° SLL 








A, tn 
BROKEN RAZOR BLADE 


CUTTING RIBS FROM MARKED PATTERN 
Details of the wing framework at tip and center; 
how the ribs are cut from balsa wood veneer, 
the grain, of course, running with the length. 


it securely to the rear tips of the ribs. 
Very slightly round one half of the 1% in. 
sq. balsa entering edges. The entering 
and trailing edges should end at the outer 
rib. 

Bend two wing tips from the °/32 in. 
diameter reed. Leave the ends about 3% 
in. longer than necessary. Cut them ata 
slight angle for a lap joint and attach 
them to the wing tip with cement. The 
beam will have to be tapered equally 
from the top and bottom to make a sup- 
port for the wing tip. In addition, the 
wing tip should also be supported by the 
riblike piece of balsa extending out from 
the end rib. 

Install three 14 in. sq. braces in the 
bottom of the wing, just between the two 
center ribs for attaching the wing to the 
body. The wing in this condition should 
weigh somewhat less than 14 oz. 

The appearance and efaciency of the 
wing can be improved by installing a 
short false rib between each of the full 
wing ribs, as shown. These false ribs pre- 
vent wrinkles from forming in the cover- 
ing, and help to hold the wing curve to its 
proper shape for aerodynamic efficiency. 

Now cover all the wing, except the 
bottom between the two center ribs and 
the top between the same ribs from the 
entering edge to the main wing beam. The 
top of the wing should be covered 
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between the two center ribs from the 





FREE! 

















‘.¢ beam to the rear edge. ; 
“ely a light dope and hold the wing 
with a slight twist by depressing the left 
entering edge and raising the right enter- 
ing edge when viewed from the front. 
When the light dope dries, there should 
be an incidence in the right wing tip, 
when viewed from the front, of from 1g 
to 4% in. This will depend upon the 
amount of rubber used to fly your model. 

Attach the wing to the body by securely 
cementing the square crosspieces on 
the bottom—those between the two 
center ribs—to the flattened portion of 
the hollow balsa fuselage. 

Make two extra false ribs to the pat- 
tern of the front part of the largest rib, as 
illustrated. Use these as a starting point 
and build around them a neat little pilot’s 
inclosure, which can be covered with thin 


CELLULOID WINDOWS FOR 
PILOTS INCLOSURE 











FUSELAGE FALSE RIBS 


Broken-away view of the wing on the fuselage, 
to show how the pilot’s inclosure is constructed. 


celluloid or a cellophane type candy 
wrapping. Cover the underside of the 
wing between the two center ribs and the 
body, as well as the small spaces between 
the two center ribs and the two false ribs 
for the pilot’s inclosure. Dope them with 
light dope. 

If you wish to make the model a real- 
istic copy of the famous Yankee Doodle 
plane, which was blue and white, paint it 
as shown on page 123. 

If you have made the fin and the ele- 
vator at the rear of the fuselage and the 
fuselage itself as light as instructed, you 
will find that the propeller, the dummy 
motor, the landing gear, and the heavier 
front part of the fuselage will cause the 
machine to balance at a point between 
the entering edge and the wing beam. 

You are now ready to give your model 
a trial glide and flight. In flying trim 
with about eight strands of rubber for a 
trial, the model should glide rather 
steeply when unwound. 

When launched gently at about the 
flying speed with its nose pointed slightly 
downward, the tail of the model may 
drop; then the machine stalls and falls 
quickly. In this case you will have to add 
a little weight to the nose or bend down 
the elevator slightly. 

If in these trial glides the model noses 
over steeply without apparently recover- 
ing or stalling first and lands on its nose, 
repair any damage with a little cement 
and raise the rear edge of the elevator 
slightly. If the model dives to the left in 
a circle, the inner wing tip on the wing 
which is low in the glide should be warped 
up considerably and held in this position 
until set permanently. 

Note: To make an inch scale for meas- 
uring dimensions on the body drawing 
(page 81, September issue), draw a line 
2% in. long and divide into ten equal parts. 








A whole 
week’s bet- 
ter shaves. 
Just mail 
thecoupon 
below. 


How to feel 





Clean-Shaven Longer! 


Now a closer shave because of extra efficiency of small-bubble lather. 


MEX who use Colgate’s do not worry around five 

o’clock as to whether to shave again... . or to try 
and “get by.” Such men know the superiority of Colgate’s 
small-bubble lather—that it gives a longer-lasting shave— 
one that makes you feel comfortable and clean-faced. Col- 
gate’s small-bubble lather, as its users know, is vastly 
different, quickly moistening the beard at the base, as big 


bubbles can’t. 


Just Plain Reasoning 


The minute you lather up with Colgate’s small-bubble 
lather, two things happen: 1. The soap in the lather breaks 
up the oil film that covers each hair. 2. Billions of tiny, 
moisture-laden bubbles seep down through your beard.... 
crowd around each whisker—soak it soft with water. 


Instantly your beard gets moist.... easier to cut.... 


scientifically softened right down at the base. 





Office, New York 


“*After-Shave.” 


Name ee 








COLGATE LATHER 


Colgate’s lather (great- 
ly magnified) showing 
moisture contact with 
beard and minimum 
air. A common-sense 
principle scientifically 
authenticated and 
proved out practically 
by millions of men. 





ORDINARY LATHER 


Ordinary, big-bubble 
lather (greatly magni- 
jied). Note air-filled 
bubbles which can’t 
soften the beard effi- 
ciently. Only water 
can do the job, Only 
small bubbles permit 
sufficient water. 





COLGATE, oa B-1773 P.O. Box 375 Grand Central Post 
ity. 


Please send me, FREE, the seven-day trial tube of 
Colgate’s Rapid Shave Cream; also a sample bottle of 


CO a aan 
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‘Tere itis! The Complete Handbook 
Jor Everyone who wants to 


Get into Aviation 


Now, for the first time, the whole subject of aviation is covered thoroughly in one profusely illustrated handbook— 
an encyclopedia of flying—a complete exposition of planes, their construction, equipment, and operation, presented 
simply and clearly for the beginner. If you want to get in START NOW—This is the day of golden opportunity, 
If you want to succeed START RIGHT—by equipping yourself with The Indispensable Guide Book for 
Everyone Who Wants to Fly. 

ing diagrams, draw- 


© AVI A | ings, and photo- 
graphs. Flexible 
Bound in Hand- 
book style—gilt 
edged. 
a \ 


A Complete Ground Course for Beginners 
In a Single Handy Volume 


“How can I get into aviation ?”” many men are asking. ‘“‘And what must I know before I can 
take flying lessons ?’’ This great new book is the answer to both questions. In a clear, 
thorough, and practical way it completely explains all of the things the beginner must become 
familiar with—it offers the background needed by the man who wants to fly—it presents the 
knowledge he must have of planes, motors, and instruments; of the theory and practice of 
flight: of license regulations, air traffic rules, and the requirements of commercial aviation. 
And it is all presented clearly in non-technical language with a wealth of photographs, 
diagrams, and tables. 


2 4 Carefully Graded Chapters on Airplane 


Construction, Equipment, and Control 













Over 600 pages, 150 


illustrations includ- 

















Chapter 1. Opportunities in Aviation Chapter 12. Power Plants 

Chapter 2. The Business of Flying Chapter 13. The Manufacture of Engines 

Chapter 3. License Requirements Chapter 14. Instruments 

Chapter 4. Qualifications for Flying Chapter 15. Elementary Airplane Design 

Chapter 5. Training to Be an Aviator Chapter 16. Materials and Their Properties 

Chapter 6. Your Background of Knowledge Chapter 17. Wings and ‘‘Props” 

Chapter 7. Aviation Schools and Flying Clubs Chapter 18. Wind and Weather j 

Chapter 8. How to Get the Most Out of a Flying Chapter 19. How a Pilot Inspects His Plane | 
Course Chapter 20. Learning to Fly | 

Chanter 9. Your First Outfit Chapter 21. Advanced Flying 

Chapter 10. Standard Airplanes, Seaplanes, and Chapter 22. Laying an Air Course 
Amphibians Chapter 23. Air Traffic 

Chapter 11. The Construction of Planes Chapter 24. The Laws of Aviation 


Prepares You for Flying Lessons 


Here’s just the book you have been waiting for—the easy-to-follow guide that will introduce you to 
every phase of aviation—the complete handbook that will answer all your questions about flying—the 
one volume that will give you the best start on the road to success—an entire beginner’s course in a 
single volume that will save you time and money and make your advanced work quicker and easier for 
you. Whether you look forward to being apilot, a mechanic, a radio operator, a photographer, a 
salesman, or an expert in any other branch of aviation THE AVIATION MANUAL will start you 
RIGHT and guide you to the big opportunities in this rapidly growing field for air-minded men. 


FREE EXAMINATION 
Low Special Price NOW 


We want you to take no risk and to run no chance of being disappointed. Therefore we 
offer to send the book to you for ten days’ examination. Within that period you may 
return it and owe nothing. Our unusual manufacturing facilities together with the large 
edition it is possible to make of a book in 
such great demand, enable us to place the 
= eonsoeoanses enemas aennciany low price of $6.80 o- Se past. 







1 ORDER ON THIS 1 And you may own it FOR E 

1 COUPON 1 THAN THIS. For we are offering for a 

, 1 short time only a 10% advance of publication i 

i blishing C i discount which brings the price down to | 
Popular Science Publishing Co., $4.50, if you act at once. If you wish to take 

I 381 Fourth Ave., New York. I advantage of the special price send the 

i i coupon at once. NO MONEY IS RE- 

j Please send me upon publication a copy of The 4 QUIRED until you have seen the book 1 
Aviation Manual. Within ten days of receipt I will i itself. 

I either return the book or remit $4.50—the special 

: advance price. | 

He. vanclos cx. cosse-0. 00s POPULAR SCIENCE 

q i 

eee ! PUBLISHING CO. . 

i 


I aT caine 5 ESOS fr oo 00.0.60 0c csescwss 381 FOURTH AVE. NEW YORK 


i is ateerereerenuneh an us ab an ana a» ap an ont 
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Roll Roofing Transforms 
an Ugly Garage 


N ONE corner of a recently acquired 

suburban property was a shed that 
was spoken of as a garage. Its walls were 
of unpainted rough clapboarding, there 
was no trim around the windows and 
doors, and the lean-to tool shed was 
built of boards that had once formed a 
real estate sign. 

The new owner took immediate steps 
to make it more presentable. As he did 
not want to go to the expense of shingling 





Although an eyesore, this hastily built 
garage was too useful to be torn down. 


it, he solved the problem by covering it 
with roll roofing surfaced with crushed 
green slate. The roofing, cut into lengths 
reaching from ground to eaves, was nailed 
at the edges, and the joints were covered 
with strips of wood 4 by 2in. All bulging 
was prevented by placing horizontal 
strips in the centers of the panels. 

Strips of the same size formed the trim 
around the doors and windows. It would 





The same garage after being covered with 
roll roofing and trimmed with strips of wood. 


have been a tedious and painstaking job 
to paint the strips after they were nailed 
on, and time and effort were saved by 
painting them beforehand—three coats 
on the edges, and two on the flat sur- 
faces, which received a third when in 
place to protect the nailheads. 

Aside from the preliminary painting of 
the strips, the work was done in one day. 
The cost of the materials was twenty 
dollars.—R. B. W. 


AT CERTAIN seasons of the year, moisture 
condenses on cement, stone, and brick 
floors and accumulates under any mats 
or rugs. A simple way to keep the mats 
from becoming moldy is to place sheets 
of waxed sandwich paper under them. 
These can be obtained almost anywhere, 
cost little, and are readily changed or 
removed.—A. E. 


A new method of making decorative 
leather articles will be described by F. 
Clarke Hughes in the November issue. 
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yy: Wars 
[nd made a lot of 
MISTAKES 





Tycos 


The Sixth Sense Of 


Lndustry 


INSTRUMENTS 


Zycos Instruments were put in this 
carton manufacturing plant even 
though their initial cost was greater 
than others on the market, because 
the process of controlling paraffine 
wax temperature is the basis of the 
manufacturing process—the tem- 
perature must be maintained within 
very close limits—and they have 
more than justified the cost. 


TO MANUFACTURERS 


If your process is annealing—baking-steam cooking— 
boiler regulation—vulcanizing—anywhere that tem- 
perature control is a factor— instruments are 
made to do that very job—They are the watchmen on 
the job to many manufacturing processes where heat 
treating is a factor. 

Informative literature will be sent on any type of in- 
strument on request or— 

Our engineers will consult with you on the application 
of Jycos to your particular problem. 


Taylor [nstrument Companies 
Main Office and Factory 
ROCHESTER, N.Y. - - U.S.A. 


Canadian Plant: eos BUILDING, TORONTO 
SHORT & MASON, Ltd. 


Manufacturing Distributors in Great Britain 


Buff’ 








“Up until about a 
year ago we had been 
having almost con- 
tinuous trouble, ex- 
pense and waste—If 
it wasn’t one thing it 
was another until we 
decided to put in regu- 
lators.”” 


Says — Superintend- 
ent of one of the 
largest Carton plants 
im the U.S. A. 


oe 


lyc 
for the Home 


Bros Office Thermometers 
An aid in promoting human 
efficiency. 

Jcos Bath Thermometers 


Tycos Home Set 
Bake Oven Thermometer, Candy 
Thermometer, Sugar Meter. The 
secret of accurate results in cooking. 

Tycos Wall Thermometers 
To help you to maintain a 
temperature in your house condu- 
cive to good health. 

Tycos Quality Compasses 

Dicos Fever Thermometers 

Tycos Stormoguide 
Forecasts the weather twenty-four 
hours ahead with dependable 
accuracy. 

Tcos Hygrometer 
Toenable you to keep the humidity 


of the atmosphere in your home 
correct at all times. 


Tycos for the 
Medical Profession 


Tyeos Sphygmomanometer, 
Recording Pocket and Office types. 


Tycos Fever Thermometers. 
Tycos in Aviation 


A full line of Aviation Instruments 
for ships and airports. 


Your dealer will show them 
to you: us, on a postal, for 
booklets on any of the above. 


Bulletins on request 


i ; ( ¢) 
\ “Up 
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Wheres 
the can of- 
PLASTIC WOOD? 


Reg. U.S. Pat. Off. 


Baseboard cracks and floor cracks— 
not only eyesores, but gathering 

laces for dust and dirt. The base- 
board cracks are drafty, too—why not 
fill them up with Plastic Wood. Your 
home looks better if it’s ship-shape— 
and it is healthier as well. For cracks 
and holes, loose handles and loose 
casters, damaged furniture and wood- 
work, splinters, broken mouldings 
use Plastic Wood—it handles like 
putty, hardens into wood, adheres 
lastingly, and takes paint, varnish, 
and lacquer perfectly. 


PLASTIC 
WOOD 


(Reg. U. S. Pat. Off.] 


Plastic Wood is extensively used by automo- 
bile body repair shops. It makes an ideal filling 
for dents to fenders or in the body, and permits 
many repairs to roof tops, rails, and bows that 
formerly required new parts. It is waterproof 
and weatherproof, and stands the hardest kind 
of wear. A folder “Plastic Wood for Automo- 
bile Body Repairs” sent free on request. 


Plastic Wood Solvent 


To thin or soften Plastic Wood, and to re- 
move it from hands or tools, use Plastic Wood 
Solvent. At dealers, in 25 and 50 cent cans. 


Handles Hardens 
like into 
Putty Wood 
1 Ib. can % |b. can 
$1.00 35 cts. 





At Hardware and Paint Stores 


ADDISON-LESLIE COMPANY 
320 Bolivar Street Canton, Mass. 








These Book Ends 
Will Not Slip 


RDINARY book ends or blocks, no 
matter how heavy, are likely to 
spread apart when a number of volumes 
are placed between them. The book holder 
illustrated, however, will not slip, be- 
cause of a locking effect obtained by 
means of two dovetailed slides. 
This ingenious method was used by 
G. A. Buck, of Roanoke, Va., in making a 


The end supports have dovetail-shaped feet 
which lock automatically in the long grooves. 





| book holder of black walnut for a set of 
_ books which he desired to hold in perfect 
shape on his desk. As he is ah expert | 


craftsman, he followed a design which 
would be too difficult for the average 
amateur. The simplified design shown 
was prepared by William H. Varnum, 
Associate Professor of Applied Arts, Uni- 
versity of Wisconsin, and it can either be 
left perfectly plain or ornamented with 
inlaid or colored designs such as those 
suggested below at A and B. 

While it would appear to be difficult to 
make the dovetail slides, Mr. Buck used a 
simple method, requiring only a hand 
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Free Lessons! 









NIGHTS 
OF JOY 
STORE a 
FOR, _. 


Even if you can’t read a note of music right now 
you play a simple melody on the very phon am get 
your Dea, Xylorimba. Free, easy lessons show 
you how. Soon you are amazing friendsand relati 
hen a new life begins—long, happy evenings of joy; parties: 
popularity; radio engagemen‘ d the same ch 4 
make $5 to $25 a nig! t as Ralph Smith, Chicago— 
20 minutes at wedding; received $20.’" Or the Hallmann 
family, Reading, Pa.,— ‘Made $300 in 5 weeks, spare time,” 
FIVE DAYS’ FREE TRIAL—Our bi book 
tells all about this fascinatin Co ae ERE : 


5-day free 

ayment plan. Send 

in the cou today—the mailed promptly 
without pom yl ebligation. - 


MAIL COUPON TODAY! 


J. C. Deagan, Inc., Dept. 1657 1770 Berteau Ave., Chicago 
Send me, without obligation, full details of Free Trial offer 
and easy-payment plan on the Deagan Xylorimba. 


Name 
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YOUR EXERCISER - 
QUICKLY BUILT =- AT 
LITTLE cost! 







Build your own Exer- 
ciser and Reducer. The 
SCIENTIFIC EXER- 
CISER KIT—costs only 
$12.00—comes to you 
complete except for mo- 
tor—with simple_ in- 
structions showing ex- 
actly how to assemble it. 
Takes less than one-half 
hour—offers all the bene- 
fits of highest priced machine—ata 
fraction of their cost—4 strokes—2 
speeds. Send no money—three days 
free trial. Order by t card—to- 
day! Delivered caalinte in U. S., 
pores post, prepaid, C. O. D., for 




























Money Back Guarantee. 
SCIENTIFIC ELECTRIC 
WORKS 






90 G BROOKLINE AVE., 
BO 


STON, MASS. 
TAKES ONLY 2 HOUR TO ASSEMBLE 













ae 9" 


18" 
TOP PLAN OF BASE 


















8 
SIDE VIEW 


The base (upper 
view) consists of a 
middle piece and two 
sidepieces separated 
by six spacing blocks. 
The end and side 
views show the com- 
plete holder. Note 
the two alternative 
designs at the left. 











END DESIGNS AAND B 




















FACTORY PRICES! 
21 JEWEL—Thin Model 


STUDEBAKER 
The Insured Watch 


The only high-grade watch 
sold direct from factory! 
Let us send you oneof these 
21-Jewel Studebaker watches di- 

m - No obligation. 
If you like it and believe our low 
keep it. Pay for it in easy monthly 
payments oF cash. 


FREE—6-Color Book |; 


To those who write immedia‘ 
wewill mail a beautiful 6-color sty! 
book showing complete line 0’ 
Studebaker watches—all at factory 
prices. Write for it TODAY! 


WRITE! 
Handsome strap and bracelet 
watches in newest styleee big 
savings. Wine for style 
book at once 


STUDEBAKER 



































a 


Baskras 


so Mm <air- 


I 














OcTOBER, 1929 


POPULAR SCIENCE HOME WORKSHOP 





jane and an ordinary marking gage. 

First, he dressed a piece 3% in. wide 
and 18 in. long for the middle part of the 
baseboard. Then he prepared a strip 34 
in. wide and 12 in. Jong and planed both 
edges of the strip to the same taper as the 
edges of the middle piece. This was cut 
into ten pieces, six of which were used as 
spacers between the middle section and 
the outside strips of the base, and four of 
which were later glued and screwed to the 
end pieces to form the dovetailed feet 
which slide back and forth in the grooves. 

The middle piece and the six spacers 
were placed on a level surface with tissue 
paper underneath to prevent the glue 
from sticking to the bench, and were glued 
together. No nails were used. 

The outside strips next were prepared 
with a taper on one side only; these were 
fitted against the spacers and glued. 

Before the four dovetailed feet were 
attached to the end pieces, a fraction was 
planed from them so that they would fit 
the grooves nicely. A small hole was 


small screws. Then the ends were placed 
square with the edges of the base and the 
feet were inserted in the slots from the 
bottom, glued, and allowed to dry. 
Finally the screws were driven in flush. 


Releasing Bombs from 

a Model Airplane 
OMBS and parachutes can be dropped 
from a model airplane by means of 


the simple releasing device illustrated. 
When the propeller shaft turns, it pulls 


ELASTIC BANDS 















~ LONGERON 


BOMB TO BE 


a > DROPPED 


PROPELLER 
SHAFT 


{\\ BOMBS TO BE 
DROPPED IN 
SUCCESSION 


As the propeller shaft revolves, the thread is - 
wound up and releases the bomb or bombs. 


the thread through the rubber band and 
allows the bomb or parachute to drop. 
Several can be dropped in succession, if 
desired.—JAameEs J. Doyte, Jr. 


Pulling Electric Plugs 


O DISCON- eI 
NECT an elec- gy 

tric appliance by 
grasping the cord 
near the point where | 
it is connected to 
the plug will soon 
loosen the connec- | 
tions. It is better to 
fasten a loop of | 
strong string, such ' 
as Chalk line, to the | LL STRING 
plug on the inside. tre joop is pulled 
—W. L. Hunter. instead of the cord. 











TIGHT unions, ells, tees, and the like may 
be loosened by heating them with a blow- 
torch and applying kerosene or lard oil 
to the threads. 








drilled through each of the pieces for | 











“JUST NOTICE THE FINE SKINS OF 


MEN WHO USE WILLIAMS. 





You can’t 
lose this cap! 








For millions of faces, Williams begins the day! 


q Men choose Williams Shaving Cream who want the 
proven things. Blended from 89 years of highly specialized 
study. Uncolored. Cool as morning. Mild as cream. 


q Saturated with beard softening moisture, too, is this Wil- 
. b 

liams lather. Ten per cent more of it, by authentic test, 

than in any other we know of. 


Williams—for the exacting man—the sensitive skin— 
the tough beard! For any water—weather—razor! No shav- 
ing experience is complete until Williams has been tried. 


« «Oh, yes,” the drug clerk says, “sometimes they change 
wee ee ee ee © but they all come back to Williams!’ 


THE J. B. WILLIAMS COMPANY, GLASTONBURY,—CONN. MONTREAL, CANADA. 


Next time say 
‘Williams Shaving Cream 


please! e 


Then a dash of AQUA VELVA. Gives proper care to the newly shaven skin. 






































Manufacturing Plant, Tool Room, 

General Repair Shop, Machine 

Shop, Service Station, Electric 

Shop, Engineering Shop, Mainte- 

nance Airport, Flying School and 
Laboratory. 

Evert All on Easy Payments 


WeshipanySouth Bend Lathe 
immediately upon receipt of 
only 20 per cent of Catalog 
price. Balance in 12 equal 
monthly payments. Write for 
Time Payment Catalog. 























SOUTH J o, , 
Junior Back Geared ScrewCut- [5 ? 
, ting Bench Lathe (size 9’’x 3’) [ 
jcomplete with Countershaft 
is ‘qQuipment shown. wv 
2 


‘Free Catalog Shows All Sizes 
in. to 18 in. 
Lathes, uick Change athes, Motor Driven 


: Gear Lathes, fo ar Lathes, Standard 
on ‘ool Revi Lathes, Gap Bed 
Brake Drum Lathes and Bench Lathes. 


Prices of Popular Sizes 
of Quick Change Gear Lathes with Equipment 


| Size of Lathe Shipping Countershaft Silent Chain 
; Weight . Drive Motor Drive 
an eM 490 1 $294. 
ii” x@# 725 ibs. 359.00 
13" x5 1110 Ibs. 443.00 
15” x6’ i Ibs. 543.00 
16” x8’ wine em 638.00 
FOR FREE CATALOG 
South Bend Lat Lathe Works $2).5'ssn0. s 
Lathe Builders for 23 TKS Seen Sena toa oo od 















PARKS 


WOODWORKING MACHINES 
Guaranteed ten years 


Cabinet 





The famous 
line of WITTE En- 


nes are now sold 

Ne. 10 e established deal- 
$290 ers throughout the 
with Motor country. 300,000 


already in use the 

world over. 2 to 30 H.P. Wico Magneto 
equipped. A lifetime guarantee with every 
engine. Ideal for the home, farm, shop or 
mill. The cheapest reliable power ‘available. 
Catalog Free, on request. If your dealer 


You ought to have 
this handy Parks in 
your shop. Compact, ; 
complete machine de- 
signed like a big production outfit at 1/5 the cost. 

oor space required only 42x72 inches. Does any 
kind of cabinet or joinery work. Write for circular. 

The Parks I xnowston st, cine Machine Co. 
1547 Knowlton S$ 


: 838 Notre Dame East, » 


cannot supply you, write us. 


WITTE ENGINE 








MANEAS ¥ WORKS 


ENGINE aaitamans “SINCE 1870 
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Finger Grip Improves 
Paint-Pot Hook 


F YOU make two paint-pot hooks of 
the type illustrated, you can ascend a 
ladder with two buckets of paint and two 
or three brushes 
and still place the 
hooks without dif- 
ficulty over a rung 
wherever you de- 
sire. 

To use’ the 
hook, place your 
fingers, in the ring 
made for that pur- 


pose, drop. the 
paint pot between 
the rungs, and 





catch the hook on 
the rung above. If 
you prefer, you 
can even hook the 
wire over the rung with the paint pot 
hanging on the outside of the ladder. 
In making one of the hooks, squeeze the 
crook together so that it will snap over the 
bail of the paint pot; then it will not easily 
become unhooked. File the other end 
Fa slanting with a 

Pi ast long beveled point 
nunes’ On the near side, so 
that the hook can 
be set on top of a 
porch railing, or 
even on a slanting 
window sill, with- 
out its slipping. 
—LovaL R. JongEs. 


manuien 4 the pot 
from a window sill. 






Two ways in which 
the pot can be hung. 


Innocent Looking Spool 
Rolls Erratically 


HEN given a slight push on a 
smooth table or floor, the trick spool 
illustrated will perform unexpected spins 
and turns, but if rolled hard, it will go in 
a relatively straight line. 
To make the toy, a section of curtain 
pole about 1% in. in diameter and 24% 




















AIRPLANE 


12-inch scale model of 
Lindbergh’s iritot St. 1. Louis- 
Scientificall fi 

realistic. 


#- KA a E 


oa eet, TRAPPERS 


a Wild ond Pome Anions “True to Life’’ 
mode! 


is. eer ope inexpensive to 
e te Stang for Iiastrated Catalogue. 


Henry C. Schiercke, 1034-72nd St., Brooklyn, N. Y. 


Bullé It With a Boice Workshop! 


No matter what you want to ~ of wood, Boice- 
Crane can help you. He'll sen av this heavy-duty 
Saw-Jointer-and-Lathe motorized workshop on easy 
monthly payments with an ironclad guarantee of 
satisfaction or money back. 

















UNIVERSAL HAN DISAW, 1: oat 
in. tilting table; 9-in. saw cuts 2 a 
in. stock; 7-in. L ATHE, Rigid b 
= 3 speeds; 40 in. C. to C.; 4 in. 
| = TER, cuts 0 to \% 
. Wide rabbet arm. ‘ence 
tilts 45 deg. both om... nd 10¢ for 80-page booklet 
filled with helpful information and describing this and six 
other workshops. Also 12 and 14-in. band saws and jig 


ws. 
Ww. B. @& J. E. Boice Toledo, Ohio 










p. 3920-8 











SECTION OF 1% 
CURTAIN. ROD. 















Because of the holes 
bored lengthwise 
through the wooden 
core, the spool per- 
forms unexpected 
spins and turns when 
it is rolled gently. 








in. long and two stiff cardboard disks 
about 3 in. in diameter are required. The 
wooden core is prepared by drilling one 
Y%-in. and two %-in. holes through it 
lengthwise in the locations shown. One 
disk is tacked permanently to one end 
of the core, while the other is attached 
so that it will turn freely, with a washer 
on each side.—DoNALD W. CLARK. 
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Small Ship Models 


By L1EvtT. A.R.-McCracken, U.S. N. 


MALL and medium sized ship models 
S may be simplified by making the 
hull in two parts. The work is more con- 
venient to handle and the rigging is made 
taut without tying knots in inaccessible 
places. ; 

In making a 10-in. model of the Con- 
stitution, two pieces of wood were selected 
for the hull, each large enough to take the 
deck plan of the model. One was a little 
thicker than the depth of the hull above 
the water line, and the other a little 
thicker than the depth below the water 
line. Dowels were inserted tightly enough 
to hold the blocks firmly together yet 
allow them to be pulled apart later 


and the dowels removed. Deck fittings 
and other details were built up, holes for 


UPPER HULL 

BLOCK \ |, G 
i Yj fl 

YL Ma 






{ DIAGONAL 
HOLES < 































t 
SHROUDS 
BEFORE CUTTI 


MAST 77 
HOLES 





(7 
aN 





f“_ DOWELS~ "4 


WATER LINE.OF HULLS 


TOOTHPICKS 







RIGGING 
HOLES ~ 


Z \ 





UPPER HULL BLOCK 


Small model divided along the water line to 
lessen the work of painting and rigging it. 


masts drilled completely through the 
upper block, and the two halves of the 
hull painted separately, making a clean- 
cut water line. 

At the points in the sides of the upper 
half of the hull where the shrouds and 
backstays would be normally attached, 
holes of a size a little larger than the 
thread to be used for the rigging were 
drilled diagonally into the block and out 
through the bottom. When the masts 
were stepped, the standing rigging was 
run right through the holes and left with 
long ends. A little quick drying cement 
was rubbed on the tips of the threads to 
make them stiff enough to be pushed 
through without using a needle. The 
threads were drawn taut from the under- 
side in pairs, one from each side of the 


| ship, and held with toothpicks dipped in 


cement and then broken off flush. 
After the model had been finished, the 
two halves were redoweled and cemented. 





The hull was carved and sandpapered | 
in the usual way, the blocks pulled apart, 


[Simple Way to Make 


| 
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in the Hands of a 
CRAFTSMAN 


F. E. TUSTISON 


HEAD OF THE 
SCIENCE AND HOME MECHANICS 
DEPARTMENT, 
STOUT INSTITUTE 














@I have used Carbo- 
rundum Stones for 
years for sharpen- 

ing my shop tools. As an 
abrasive I have found Car- 
borundum to be fast cut- 
ting and yet producing 
the keen edge necessary to 
good work. )») 


CARBORUNDUM Brand Sharp- 
ening Stone is one of the most 
useful itemsin any tool kit or 

workshop. The amount of work any 
mechanic can turn out and the qual- 
ity of the finished product is largely 
dependent on properly sharpened 
tools. 








Every user of edge tools should 
have a Carborundum Brand Sharp- 
ening Stone to complete his kit. 
There are Combination Stones — 
Slip and Gouge Stones, Extra Hard, 
Extra Fine Stones—for all edge 
tools. 


Sold by Hardware Dealers 


Everywhere 






























REG us PaT OFF 


ING STONES 


THE CARBORUNDUM company 
NIAGARA FALLS, N. Y. 

Canadian Carborundum Co., Ltd., Niagara Falls, Ont. 

Carborundum is the Regi d Trade Mark of The Carborundum Company for its Products 






























Advice on 
HOW TO SHARPEN 
WOOD WORKING 
TOOLS 
















The Carborundum Company, Niagara Falls, N. Y. 
Send me your booklet: ‘‘How to Sharpen Wood-working Tools” Pi 
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Longer Life —, 
Higher Efficiency 


for 
as & 
Radio 
Tubes 


BENZAMIN. 


Shock-A bsorbing 
Sockets 


Lessens the possibility of short circuiting 
the elements of the tube. 

Heavy spring contacts provide excess cur- 
rent carrying capacity. 

Special side wiping contacts assure posi- 
tive tube to terminal connections. 
Bronze suspension ring, contacts and sol- 
dering terminal all in one piece. 
Terminals plainly marked. 





For direct attachment to panel... $ .75 
For mounting on top of panel..... 1.00 
At all Radio Dealers 


Manufactured by 


Benjamin Electric Mfg. Co. 
Des Plaines, Ill. 


Chicago 





New York San Francisco 

















___ —___— aren: 
.-- A New IDEAL 


Model Airplane 








The 
“American Eagle” 


Wing Span 26 in. Weight, 3 3/4 oz. 
ew in de .- new in construction. 

ht, durab ” “tast-flying model with 
IDEAL! twenty years experience behind it, and 
poncho SS of de a a ae before it! 
Wonderful ility 7 the air, and GUARAN- 
TEED to FLY when hand or ground launched. 
Constructed largely of Balsa wood, with many new 
features; motor can be wound with winder with- 
| removing from fu ; indestructible land- 
ing gear; new type pro sr. Construction is 


Ceeatraation, Assembled 


Construction 
Set $2.50 Model $5.00 


FORD Tri-motor MONOPLANE. 3 ft. Model. 
Construction Outfit. . $8.50 
Sold by Toy, Sporting Goods and Department 
Stores. Ask for IDEAL Model Airplanes. If 
unobtainable, order direct. West of Denver, 
prices are 50c higher. 
64 Page Catalog of Models, Parts 5¢e 
and Supplies for Builders 


IDEAL AEROPLANE & SUPPLY CO., Inc. 
28 West 19th St., New York City 
































How I Motorized My 
Home Workshop 


By G. R. W. Rosperts 


R a home workshop where only one 
machine is in use at a time, I have 
found after considerable experimenting 
with other arrangements that the one 
illustrated in Fig. 1 is practical and 
economical. When I want to use any 
particular machine, I simply put on the 
belt for it and leave off all the other belts. 
Then I use the nearest switch to start 
and stop the motor. 






ma 
ORILL PRESS LATHE 














Pe PULLEYS PULLEYS MOTOR--Ad 
BENCH eS — 
pee 
DRILL F PRESS TATHE tt To LAMP LATHE 
SWITCH WITCH “~~ SOCKET SWITCH 
FIG. 1 


General arrangement of the motorized work- 
bench with motor, line shaft, and switches. 


The machines—two lathes, a drill 
press, and a grinder—are arranged on the 
2 by 10 in. by 12 ft. plank that forms the 
front of my bench. The line shaft, con- 
sisting of 10 ft. of 34-in. cold-rolled steel, 
is mounted by means of four homemade 
bearings on the wall over the bench. 

A two-speed pulley on the motor and 
another on the line shaft give a choice of 
500 and 650 revolutions a minute. At 
the proper locations on the line shaft, I 
placed some cone pulleys to correspond 
with those on the machines. 

For bearings I use the method of con- 
struction illustrated in Fig. 2. Two oak 
blocks 1 by 1% by 3 in. are bolted to- 
gether and bored to receive a piece of 
brass pipe or a brass bushing. To keep 
the bushing from turning, I solder on a 
small piece of brass, which fits into a 
recess in the lower block. A hole is 








































BOLTS — K BLOCK 
ay Se “tei i 
ate tee s , SOLDER 
RIVET al 
BRASS HOLES, > 
BUSHING 
Sic x 1S 4 
FLAT IRON : 
WALL 
> FIG. 2 4 

















Front and end views of one of the homemade 
shaft bearings. The shaft is 34 in. in diameter. 


drilled for oiling the shaft, and the 
blocks are bolted to flat iron brackets. 
All the belts are 1-in. single-ply leather, 
which I cut to the correct length and take 
back to the belt supply dealer to have him 
fasten the ends with a special machine. 
To make each of the line-shaft pulleys, 
I use two pieces of 11-in. thick wood, as 




















Ocroser, 1929 


: 1G MODERN 


Why not live in a modern new home of your own instead 
of in an old and shabby rented house that is costing you a 
fortune every year? You can build a new home on the ‘STERY 
LING PLAN and pay for it with your rent-money—as low as 
$8.10 per month for a 6-room house. We even advance cash to 

=. - help you build, if you own a well located citylot, 
Build Now and Save Money! 












ship you any home you select, ready to 
Oo 


\ a-ieaae cut to fit, FREIGHT PAID TO YOU 
BA STATION. Big discounts for cash. Cy 
prices in the history of our company. Send 


coin today for beautiful Color book of Sterling 
Home Plans and select the home that you want 
us to ship you. 
: international Mill and Timber Co. 

he 91010 S. Wenona Ave., Bay City, Mich. 











EARN saxophone, cornet, trom- 
bone—any band instrument. Be 
popular—make more money. It’s 
easy. Play tunes first Rieaay 
for band or orchestra in 60 to 


Easiest bowag qualities; a4 
est action. Yet these supe in- 
instruments cost no more. 
for Free and full details 
of FREE TRIAL and Easy Pay- 
ment offers. Mention instrument, 
C.G. Conn, Ltd. 1082 Conn B! 
insert. 


Pa me. 
teste seme ONN 
saxophone whi in 
3 WORLD'S LARGEST 
‘ACTU! 
BAND INSTRUMENTS 








* -eariy a 








This Pleasant 


Reduce Easy Way 


~ Better 
4d Figure 


CAMPBELLS Exerciser 





The Real Estate 
Educator 


A most comprehensive yet concise 
arrangement of useful facts about 
buying, selling, leasing and sub-letting 
of Real Estate, contracting, for erec- 
tion or repairs, mortgaging, transfer- 
ring, insuring, etc. 

256 pp. Price $2.00, postpaid. 


POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York, N. Y. 
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3. Two of the edges are fitted 
together, and the center and the diam- 
es? of the pulley are marked. In the 
‘oining edge of each piece at the center, 
oa V-cuts are made with a saw so that 


in Fig. 


LAID OUT FOR DIA CUT V-NOTCH 


























BLOCKS HERE BEFORE 
OF PULLEY REQUIRED BORING 
Epces true "OR SHAFT 
AND SQUARE 
2s 
al {FOR 1° BELT) KEY SCREW. 
= ee H 




















Method of laying out and preparing the step 
pulleys and fastening the parts to the shaft. 


when the pieces are clamped together the 
notches will form a guide for the point of 
the bit used to bore the holes for the shaft. 
This hole is bored to the exact size of the 
shaft, and the pulley is then cut. 

A \%-in. hole is drilled through the 
shaft at the desired location, and one 
half of the pulley is fastened with a No. 14 
screw, which holds it securely to the shaft. 
The other half is then fastened at the 
edge by using glue and screws driven at 
an angle as shown. Then the remaining 
steps are assembled, with the grain of 
each crossing that of the one before. 

If care is taken in laying out and 
cutting the individual blocks, the com- 
plete cone pulley will run fairly true. To 
finish it off I make a temporary tool rest 
and turn it with a chisel right on the line 
shaft, giving each step a little crown so 
that the flat belt will run in the center. 

To keep an even tension on the motor 
belt, the motor is mounted on a separate 
block (Fig. 4), which is hinged at one 


other. 






MOTOR 







MOTOR BLOCK 
Ig x8"x18") 








Z : 
or 7 LOOSE WEDGE \U 


PAIR 
STRAP HINGES BLOCK 
FIG. 4 
The motor is mounted on a hinged block so that 
the belt can be tightened quickly and easily. 


BENCH 


Simple Tension Regulator 


HEN the home experimenter needs 
a simple device for regulating 
the tension of light springs or similar 
purposes, he can 
make one quickly 
and cheaply from 
the adjusting nut 
and stem of a pair 
of ordinary school 
compasses as 
shown. It can be 
mounted by means 
of a staple or a 
bent nail.—F. B. 





Spring tightener made 
from a cheap compass. 








end and has an adjusting screw at the 
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If You Ream One Hole a Year 
..or lenThousand..Read This 


Ms you're only 
called upon to ream 
one hole a year. Even so, 
ood reamer: 
that one hole has to be 
accurate to a thousandth— 
perhaps a ten-thousandth- 
of an inch, or trouble will 


you need a 


follow. 


Perhaps, on the other 
hand, you ream 10,000 
holes in the course of a 
year. Then your reamer 
must be more than precise: 
it must be tough, long wearing, hard- 
ened and tempered to stand the gaff. 

In either case, your one best bet is a 
reamer bearing the Greenfield trade- 
mark. So precise are Greenfield ream- 


NEW YORK: 
15 Warren Street 








SMALL TOOLS 
TAPS AND DIES 
SCREW PLATES age 


TWIST DRILLS 
REAMERS 
PIPE TOOLS 











reamer. Write today 


€ CORPORATION 
GREENFIELD. MASS... U.S.A. 
DETROIT: 228 Congress Street, W. 








ers that the reputations 
of many of America’s fin- 
est motor cars are en- 
trusted to the work they 
turn out. 
pered that their blades stay 
sharp long after the aver- 
reamer 
thrown on the junk pile. 
The skill and experience 
of many of the world’s 
leading small tool engi- 
neers gointomaking Green- 
field reamers the finest 
that can be produced. Yet Green- 
field's tremendous production . facili- 
ties allow us to sell them at a price no 
higher than you'd pay for an ordinary 


So finel 


tem- 


has _ been 


for catalog # 29. 


CHICAGO: 
611 West Washington 
Boulevard 


Canadian Plant: Greenfield Tap & Die Corp., of Canada, Ltd., Galt, Ontario 














,, Build a CLOCK & poe 


4 FREE BOOK  Showshow YOU Can Make 


lz _Chock full of 
Clock - Making 
z 











Rats. rite 
OW for your 
copy. 


_\\ Banjo Clocks, Grandfather's 


1691-K Ruffner St. 


PAYS—in pl , in p 
in spare-time or full-time PROFITS! 
Write for FREE Catalog and Special Blue Print Offer 
AMERICAN CHIME 


sure 









Fine Ciocks Right at Home 
HOUSANDS of menhave 
built our Clocks. For 
their own use— or to sell 

at money-making prices. It’s 
easy, fascinating. Only ordi- 
nary tools needed. We furnish 
plans, instructions, parts. 
Works all assembled, ready to 
install, as low as $1.65; others 
with chimes at all prices. You 
make the case, or simply as- 
semble aoe geo porte. » 
Cash-in on the demand for 

crafteman-built Mantel Cl GLE RG Cc zx AY 

od) CH) 
Clocks. Here's a hobby that ; . 








CLOCK COMPANY 
Philadelphia, Pa. 


Chemical Tricks 





for Boys 


Surprise and puzzle your friends with 
magic chemical tricks; make ink; dye 
cloth; test water and soil; write secret 
7 letters with invisible ink; 
brown and black liquid from a@ pitcher 
of water. 
chemical stunts are easy with Chem- 
craft Junior. It’s the best box of 
fun you ever had! Get yours now, 


ONLY 25¢ POSTPAID 


pour blue, 


All these and many more 


FREE Catalog 
and Chemcraft Maga- 
zine to every boy who 
writes for it now. Full 
of new ideas and chem- 
ical stunts. Ask for 
yours right away! 


De pecu stamens 
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| with Yorged Jaw 


Model GI Wrench 


Rapid-adjusting, rigid 

| grip ; no play, no binds, 
| no excess weight. All 
business ! 


Bar and jaw both forged, 
and balanced to a nicety. 


Here is Billings-craft 

in one of the handiest 

of tools-you-can’t-work- 
without, automotive-wise. 


So, accept our special-price 
offer with the Coupon below. 


The SPEN CER 
GS &"e 
B TEE Lae Conn. USA. 
Visitors always weleome 


New York: I! Park Place 
Chicago: 565 W. Washington Blvd. 


SPECIAL COUPON 


THE BILLINGS & SPENCER CO. 
Hartford, Conn. 


SEND ME your Model “G” Adjustable 
Wrench in the 73-inch length for 85c here- 
with (or) 9-inch length for $1.15 herewith, 
aan Attached is Momey Order (or) check. 


if 
im i | 
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How to Turn a Pair 
of Candlesticks 
from Steel 


W. BoLLINnceER 


By J. 





The candlesticks at 
the right afford a 
fascinating project in 
metal turning. Care- 
ful calipering is re- 
quired, as shown 
above, to get both 
the candle cups alike. 


MATEUR craftsmen who enjoy 
lathe work will find these metal 
candlesticks a satisfactory problem 

on which to try their skill. 

A piece of 114-in. cold-rolled steel about 
5 in. long will make two cups. Face off 
the ends, bore a 34-in. hole 1 in. deep into 
each, and drill the rest of the way through 
the piece with a 13%-in. drill. Thread 
this hole for at least 7 in. with a % in.-20 
U.S.S. tap. 

Make a full size drawing of the cup on 
paper. With the cut- . 
ting-off tool set 134 in. 
from the end of the 
stock, cut in about % 
in. deep to start. 
Move the cutting-off 
tool farther along the 
stock and cut into it 
enough to bring the 
metal down almost to 
the finished size at 
that point. Take sev- 
eral such cuts. 

Reverse the stock 
and take the same cuts 
on the other end. Re- 
move the waste stock 
by using both longi- 
tudinal and cross-feed 
levers at the same 
time. 

File ye 4 ct Shape and dimensions 
cups an po is it of candlesticks; they 
with No. 00 em- “i. a 
ery cloth and No. 

00 sandpaper. Cut it all the way off. 
Caliper the polished cup and the one 
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Accurate—Dependal 


we ent 


HE Home Workshop—how would 
you like to have one that could turn 
out the very finest pieces of craftsman. 
ship? Precision in every operation, 
MAC—THE POPULAR MECHANIC 
does just that. It rips, cross cuts, sur- 
faces, drills, grinds, polishes, etc.—and 
does it better than you ever imagined 
your own tools could possibly do! 
Used by professional and amateur 
mechanics; manual training schools; 
churches; hospitals, governmental de- 
partments—and why? Because MAC 
meets every demand of the practical 
woodworker who wants the very best! 


4 Easy to Ow 
MAC Features y MAC no 


Absolutely depend- MAC 
ee at Tor daye ot tre. tal 
a mes. * . an 
Specially designed you tinmediats ys it 
1/3 h.p. motor. eal Fs convenient pane 
Compact — occupy- ments monthly. 

ing very small space. Get Details 
Comes to you ready 

to plug into light 
















Let. us send a 


Before You Buy 
Mail coupon now for 
complete lescriptive lit 


sockets! erature on ft, \c— TH 
AN- 
Easy topayfor—spe- 4 IC workshop. You'll 


want to know about the 
low prices and easy 
terms! 


cial down payment 
plan. 





| omg og APPLIANCE CORP. 


g pt. 1020, 225 N. Michigan Ave., Chicago. 

; THE POPULAR MECHANIC workshop, "4 Prices on MAC— § 
1 TRADE cc cccccccccccccceccccccccccccoccccccccscesoseséoasnin : 
POTN T ALERT TCL EEL 1 


=e ee ee ee ee ee Peete ee ee ee 


jy Talks to Reed Players. 
Get this Free Book! 


On the air tonight, and every ni 
Andy Sannella is earning a a 3 
salary with his Selmer Sax. In his book 
of **Advice to Saxophone Players’’ he 
gives more valuable information 
than in ten private lessons, 
This book is free to all reed 












players. Send a postal today 
for your copy. No obligation, 
If you will mention the in- 
strument you play, we will 
‘ send also, free sample of our 
asad Alexandre Reeds. They t 


Selmet 























ee aa ; 





59 SELMER BUILDING, ELKHART, INDIANA 
In Canada: 516 Yonge St., Toronto 


ZIP-ZIP 


SHOOTER 


OUSANDS, of tort fas 
appy wi is wonderful Zip-Zip 
ooter, scientifically and practically 
made. If you like hunting and outdoor 

sports, get a Zip-Zip shooter with plenty 
of per and force. If your dealer happens not 
to have them, order from us. Zip-Zip shooter 
35c or three for $1.00; 


send stamps, coin or 
money order. 
AUTOMATIC 
RUBBER CO. 
A Columbia, S.C. Sela 


Tools From Theft. write with 


any name or d on the 
est and in: 


$3 50 Prepaid —— * terest. 
e: le in - 
ing illustrated cir free. Write to- 
Gay. AS ROGRAP PEN CO. 
1171-A East Stark St., Portiand, Oregon 























elec- 
le 




















* In two-tone Artcraft (looks 

Binder like leather —lasts forever) 

for with the name of the maga- 

zine stamped in gold on 

— e cover. This binder will hold 

six copies of the magazine, 

Monthly and new copies can be slipped 

Price $200 as easily as inserting a letter 
Postage Prepaid in an envelope. 





Poputar Science Pusiisuinc Co. 
381 Fourth Avenue 


New York City 
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How the disk cf metal for the base is “dished’’ 
or “raised” with one powerful hammer blow. 


still to be polished and keep working un- 
til both are as nearly alike as possible. 

Cut two pieces of 34-in. cold-rolled 
steel 9 in. long, and center-drill each end. 
Move the tailstock center over 7% in., and 
mount a piece between centers. After 
making a drawing of the upright on pa- 
per, cut the metal almost to shape, work 
it down, and polish it carefully. Make 
the other piece as nearly like the first as 
possible. 

Line up the tailstock center and turn 
the upper ends of the upright down to 
Y in. in diameter. Thread these ends 
with a % in.-20 U.S.S. die. Cut away a 
small part of the threads on the uprights 
near the shoulder so that it will be pos- 
sible to draw the cups and the uprights 
snugly together. 

Cut the base end of the uprights to 34 
in. in diameter and thread with a 34 in.-16 
U.S.S. die. 

Get two pieces. of No. 16 sheet iron, 
which is about 1% in. thick, for the bases; 
or even a little heavier stock willdo. You 
can cut it down on the lathe if you wish. 

To make the bulge in the center of 
each base, or “raise” it, as it is called, 


Checking the straightness of an assembled 
candlestick—a certain test of the workmanship. 
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‘The Von Noffmann Graduate Qualifies” 












The training which the Von Hoffmann 
student receives is the exact training which 
he must have to qualify for immediate positions 
on the ground or in the air. The cost is low con- 
sidering daily flying, the thoroughness of theoretical 
and ground instruction on latest modern type planes, 
Wright Whirlwind and other standard motors. 


Our Instructors Are Ex-Army Pilots 
Each with Over 3000 Hours of Flying 








Our School Registered, All Instructors and A 


Airplanes Licensed by U.S. Government, Record 
Aeronautics Branch, Dept. of Commerce ad 


All Airplanes used by us for both ig 


instruction and passenger service are | to date 
° shows that 
planes licensed by the U. S. Govern- | every Von 


Hoffmann 


ment and our instructors are U. S. | graduate 
° ° has received 
Licensed Transport Pilots and U. S. | 
° ° ° Govern- 
Licensed Mechanics. Our equipment | ment Li- 





cense, 








is new and of modern design, subject to 
daily U. S. Government Inspection. (We have a 
resident U. S. Government Inspector on the field 
-—think what this means to you.) 





Flying Course 
We teach you by actual 
flying and practical instruc- 
tion; no long course needed. 
No student bond required. 


Easy Monthly Payments 


It is easy to pay the Von Hoffmann way because small 
monthly payments are extended. Let us show you how you 
can start now and pay later, even after you have finished the 
course of training. 


Von Hoffmann 

Aircraft School 

822 Lambert-St. Louis 
Field 


Ground Course 









(Lindbergh’s Own Field) 











Von Hoffmann 
Aircraft School, 822 
bert-St. Louis Flying 
an (Lindbergh's Own Field), St. 



























‘Print Your 


Cards, bur" Ov » paper, 


Day-time System and \ 
rotection at night. 
our tools are safe 

er yee roe them in 

a GERSTNER Teol 

Smest. A size and a 

Style to suit every ma- SS 

chinist and tool maker A\\ 

shown in free catalog. j cS RA \ 

bN\ 


circulars, tags, menus, book 


P Job Press, $11, $29; 
Print for Others, Bi 
All easy, poe sent, 
570 Columbia St., catalog of presses, types beng 















H. GERSTNER & SONS 
3 tt 
BATTER The Kelsey Co.,P-39. Meriden, Conn, 


Dayton, Ohio. ,. 




























$150 to $300 MONTHLY PROFIT — 30 Ys’ 
TRIAL Charges bat - a nm 4% the time series a. mane 
and gets the business. YEAR ROUND PROFITS. 
Best paying business % phe. * field. uires no 
special experience, uses small space. 30 DAYS’ FREE 
TRIAL at our risk under absolute money back guarantee. 
Write today for bulletin X, giving full particulars. 

HOBART BROS. Co. Box P109 TROY, OHIO 
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Ne corner-cutting with ELECTRAD 
quality. You can depend on getting 
the best in ELECTRAD Con- 
trols and Resistances— 


right 





at the 





You Expect Good Radio Reception — 





ELECTRAD, INC. 
Dept. PS10, 175 Varick St. 
New York, N. Y. 

Please send 

O)Super-TONATROL ( TRUVOLT data 
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—— 





A definite program for getting ahead 


financially will be found on page four 
of this issue. 




















Quality 
safeguarded 


) ia from within 


Where Tube 
Similarity 
Ends 


om appearances may be sim- 
ilar or even identical between various 
makes of radio tubes. 

It is the accuracy with which the 
parts are precisely manufactured and 
tested that gives Cunningham Radio 
Tubes their remarkable outstanding 
quality and long life. 


E. T. CUNNINGHAM, Inc. 


New York Chicago San Francisco 
Atlanta 


oe 













Now you can_have this new, 
amazing 8-in. Combination Saw 
(18 tool in one) shipped on 15 


er's x 
chine shop for factory, workshop 
orhome; will rip, cross cut, vel, miter, 


motor inoted with, os pitechments. 
ite qui ‘or 8 y offer. 

7 TT-BANSBACH CO. 
Dealers W: 

148J-So. Clinton Street CHICAGO 











Build Your 
“SCREEN-GRID 
DISTANCE GETTER” 


Radio Receiver 


Featured in the September ris) 
Popular Science Monthly 


With The 


S HAMMARLUND 
PARTS 


Used By The Designer 


— —_— 


HE Popular Science Model of 
this excellent receiver, described 
as *“*Ten Times as Sensitive as the 
Average’, was constructed with 
Hammarlund Condensers, Coils, 
Chokes, and Shields. 
Insure your results by using the 
Hammariund parts that radio 
engineers everywhere praise and 
use. 


m ml 


Write Dept. P S 10 for helpful 
Hammarlund folders. 


HAMMARLUND MFG. CO., 


424-438 W. 33rd St., New York 
Gor Better Radio 


ammarlund 


PRECISION 


PRODUCTS 
sw eeee }} yoewnnen 




















ee 


get a pipe collar or ring about 3 in, in 
diameter, lay the stock on this ring, and 
place over the center of the disk the piece 
of scrap cold-rolled steel that was left 
after you made the two cups. Strike the 
scrap metal a blow with a heavy sledge. 
One good blow ought to do the trick. 

Hammer down the edge of the iron 
until the base rests flat; lay it back over 
the ring again and hammer the bulge 
until it is the same all around. 

Mount the base in a chuck and drill g 
34-in. hole in the center. Face off g 
small portion of the metal around this 
hole for the upright to rest on. Polish 
the pieces for the base as you did the cups 
and the uprights. 

Screw the cups onto the uprights and 
fasten the bases to the uprights with 34- 
in. nuts. Test with a square. 

If you want to make the bases heavier, 
turn the candlesticks upside down and 
pour in Babbitt metal, but first file the 
sides of the nut off at an angle so that 
the babbitt will be held in place as if by ' 
a dovetail. 

Have the candlesticks silver plated at 
a commercial plating works, or merely 
polish them, dry them thoroughly’ in 
front of a fire to remove all moisture, and 
give them a coat of transparent lacquer. 
If you prefer, you can mix up some “an- 
tique copper” bronzing mixture and 
make them look like old copper candle- 
sticks. Finish the job by gluing felt 
from an old felt hat under the base, 

When you buy the candles, take the 
candlesticks along and try several sizes 
and styles to see which look best. 


Sharpening a Glass Cutter 


ANY a glass cutter that has been 
thrown away because the wheel 
failed to give satisfactory service might 
have been used many more times if re- 
sharpened on a fine oilstone. 
To sharpen a wheel, hold the cutter as 
if to cut glass but with the wheel inclined 
on the oilstone as shown at A and B. 




















How the glass cutter is held at an angle and 
rubbed on the oilstone in the sharpening process. 


The angle of the handle to the stone will 
be about 40° off the perpendicular, while 
the face of the wheel will be at an angle of 
30° to the side of the stone. With the 
cutter in this position, work the wheel 
back and forth in the direction of the 
arrows. If held properly, the wheel will 
turn, but it will be ground sufficiently 
to restore its keen cutting qualities. 
Reverse the cutter to sharpen the oppo- 
site bevel— C. ANTHONY VAN KAMMEN. 


To MAKE a keen cutting edge on plane 
bits, chisels, and other sharp-edged tools, 
try using a piece of cork linoleum as a 
strop. After sharpening the tool on an 
oilstone, stroke it on the burlap side 
of the linoleum.—Avucust MILLER. 
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New Horn Improves 


Old Phonograph 


By WatTER E. Burton 


LD phonographs, which the newer 
O music boxes make a Jittle out of date, 
can be given a better voice by substitut- 
ing an exponential or air- -column horn for 
the old one and 
by adding an im- 
proved reproducer 
and tone arm. This \ 
type of horn can 
be obtained from 
almost any large 
radiosupply house. 
Its size will be 
regulated by 
the space available 
in the phonograph 
cabinet, but ob- 
tain one with as 
long a tone-travel 
space as possible so 
that the low tones 
will be reproduced : 
well. . EXPONENTIAL TYPE 

Inacabinet ee Cees 
type phonograph, 
the horn may be 
placed in the com- 
partment formerly occupied by the old 
horn or in the record compartment, the 
latter being larger and better. 

After the space in the cabinet has been 
cleared, the horn is inserted and padded 
around the edges with felt or other ma- 
terial. A section of metal, rubber, -or 
fiber tubing, large enough to slip over the 
small end of the horn, serves to connect 
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‘ 

‘ 

’ 

‘ 
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" 
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Diagram showing horn 
in phonograph cabinet. 





How to set up a horn experimentally to test 
for yourself the difference in tone quality. 


the tone chamber with the reproducer 
arm. The connection should be as air- 
tight as possible. 

Provided you can obtain the use of a 
suitable horn, you can test the desirability 
of the change by connecting the repro- 
ducer and horn temporarily with a 
vacuum cleaner hose as illustrated. 
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MAKE THINGS Quen y= FAsity 
cath ? COMPLETE, | iC TOR { it ) WOl nas 






























r fificiency in 


Practical craftsmen appreciate this man-sized, midtér- 
ized workshop with its carefully planried, efficientt'de- 
sign. The “Delta” is equipped with a Smooth-runihing, / 
powerful, two-shaft motor. Permits carrying 6n two 
or three important operations at one time without 
continually dismantling set-up. Much-needed | 
lar Saw available 90% of the time! ‘Also has heavy \ 
Triple Foundation Lathe Bed (no rods), § 

not to chattet; Improved Patented Tilting Tablés on 
Circular Saw and Sanding Disc; Automatically Oiled 
Bronze Bearings. Comes completely assembled, thor- | i¢ 
oughly tested, on heavy veneered wooden base. 
new exclusive features in 1929 aL Hew, low, pri 


tnyy the thrill 
with Quality 


Make the things you have always wanted to ena 
warts full-sized equipment. Save on copie: 4 
earn thoney in spare time. It is so easy- ick, “wi 
Pre * Complete Handi- op ‘inicliides 
eH ‘for ‘Circular Sawing, © 
st Grinding "aa? 
lete set of Working bieprut Tee n 


Designed jor 
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You’ll Turn Out Beautiful 
Work With Your 
H & A Band Saw 


Work you'll be proud of— because 
it’s the saw that thousands of 
skilled workers choose—smooth, 
speedy, accurate. A heavy-duty 













~Not an 
There is no choice. You must 
use Amperite to automatically 
control variations in the “A 
—- supply to your tubes. 







outfit, but reasonably priced. fone ware 

retin. pane is pa ik $1.10 with mounting © 
HESTON & ANDERSON (im U. S. A.) at all dealers, 

810 Market St. Roadiall Company: 

ss = 561 Broadway, New York 











Breed squabs and 

make money. Sold 

by millions at higher 

prices than 

chickens. Write 

at once for two 

free books tell- 

ing how to do 

it, One is 48 iS pages printed In colors, other 32 pages. Ask 

for en 4. You will be surprised. 
MOUTH ROCK SQUAB COMPANY 

6 Bs ‘ a Melrose Highlands, Massachusetts. 

Established 28 years. Reference, any bank or trust company, 


FREE -“Amperite Blue Book” 
of modern circuits 6 


TWO 
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Wash 
Your 
Car 


With a 
GY-RO Brush 


Automobiles are being washed in every 
state in the Union with GY-RO 


WHIRL-O brushes. It is the new way 
of washing cars quickly and at minimum 
cost. Read what one user says: “‘We 
have found your brush of great help 
to us in washing cars, not alone be- 
cause of the speed with which it is 
because 


done, but it prevents 


scratching.’’ 
































GY-RO washes an auto in 15 MINUTES! 
Washes and polishes at the same time. 
Cleans without scratching the finish. 

Car dries without streaks. 

One brush will wash 1,000 cars, and more. 
No water runs down the handle. You keep 


Not necessary to dress for the occasion. 
This Wonder brush also cleans outside wood- 
work, screens and windows, perfectly; better 
than anything else can clean them. Ask 
the users! 


GY-RO is easy to use. You simply attach it to 
any ordinary hose and move it over the car. 
You’ll be amazed with its simplicity and effect- 
iveness. We want more salesmen to sell these 
great time and money savers. If you can walk 
and talk and use your hands you can take orders 
for GY-RO. It’s easy. Really it is. We help you. 
Tell you how. The retail 
Water pressure re- price is $3.75. Your profit 
volves center brush is $1.31 to $1.88 on each 
brush. Get into this 
profitable business right 
now. Send $3.75 
for one brush and 
start taking or- 
ders. The coupon 
will bring you the 
facts. Put it in 
the mail right 
how. 


Gyro Brush Co. 
Dept. P. S. 
Ampere, 











Gyro Brush Co., 

Dept. P. S., Ampere, N. J. 
Gentlemen: Please send me 
GY-RO WHIRL-O brush. I 


to salesmen. Please send me 
full information. 
Seng me a GY-RO brush 
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Two Pipes Aid in Bending 
Heavy Reinforcing Bars 


[- > 
> wi 
’ 





Using two pipes to make so-called “hairpin” 
bends in iron bars for reinforced concrete work. 


ONCRETE workers are frequently 
called upon to bend reinforcing bars 
and heavy bar iron without heating, often 
with no adequate facilities. A simple way 
to bend them is to use two pieces of iron 
pipe, preferably about 4 ft. long. 

The bar is passed through the two 
pipes, one of which is held down with a 
foot while the other is pulled up and, if 
desired, bent back to make what is known 
as a “hairpin” bend. On extra heavy rods 
two men can work together; one holds 
down while the other makes the bend. 
There is no tendency for the rods to kink 
in the wrong place.—H. L. WHEELER. 


Small Worm Wheel Cut 
with Ordinary Tap 


HEN the writer was confronted 

with the problem of making a small 
worm and gear for light service, he used 
a method that simplified the work very 
much. In place of first cutting gashes 
in the worm-wheel blank, he cut the teeth 
from the solid, and used a tap for a hob. 
A piece of flat steel was tapped for a 
34-in. cap screw, about which the worm 











TAP 
SCREW 
CHUCK - 
WORM WHEEL 
BLANK 





PLATE CLAMPED 
TO CROSS SLIDE 


lO Oo L- }* LATHE | 
CLAMP 


Diagram showing how the worm wheel blank 
is mounted for cutting the teeth with a tap. 











wheel revolved. The piece of steel was 
clamped on the cross slide of a small 
lathe at the right height in relation to 
the spindle, and the tap was held in the 
chuck. 

When the lathe had been started, the 
wheel was fed very slowly into the tap, 
which cut the teeth without stripping. 

What made this result possible was the 
careful sizing of the blank. It had been 
turned so that its circumference was 
exactly the preduct of the pitch by the 
number of teeth. The worm to mesh with 
the wheel was threaded as an ordinary 
screw.—CHARLES KUGLER. 
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For safety 


in Exercise 
wear a PAL 






ATHLETIC 
SUPPORTER 


Even in setting-up exercises there is 
danger to the delicate cords and 
membranes nature left so vulnerable. 
A quick movement—a little awk- 
wardness—and suddenly : ; . Pain 
- « - Disablement. 

PAL is far superior to the ordinary all- 
elastic supporter. It is porous... knit of 
soft-covered elastic threads. A more é¢- 
ficient supporter . . . snug where it should 
be .. . comfortable all over. PAL doesn’t 
get perspiration-stiff . . . doesn’t chafe. 
At all drug stores ... one dollar. {Price 
slightly higher in Canada. } 


Bauer & Black 


A Division of the Kendall Co, 
CHICAGO ... NEWYORK ...TORONTO 
Also makers of the famous O=P=C 


For 40 years the leading suspensory for 
daily wear 














BUILT BETTER 
-CONDENSERS AND RESISTORS 


Without a Doubt 
The Most Complete Line of 
Condensers & Resistors 


No matter what your requirements may be 
in the fixed condenser or resistor field, you 
are sure to find an AEROVOX unit exactly 
suited to your needs. We shall be glad to 
send you our complete catalog on request. 
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Why toil for small wages? 


RADIO 


offers you Bie pay! 









Free Book tells how to 
Pick the Job You Want 


o++ Many fill it 











sad up your earning capacity 
.+-get out of the low pay rut... 
make more money than you ever made 
before... in Radio—the big-money 
business of today. Hundreds of men just 
like you are earning from $2,000 to 
$25,000 a year in this giant money- 
making industry. 


Astounding World-Wide Opportunities 
Beckon To You 


Be one of the fortunate men to get in 
on the ground floor of this big-money 
industry. Broadcasting stations and man- 
ufacturers are eagerly seeking capable 
graduates—and now nation-wide Radio 













If you have dash and dar- . 


ing ...if you long for 





; a excitement — adventure — 
telegraph service, telephony, television, dadiis. . hein neal 
photoradiograms have opened up new pon 


and amazing opportunities by the 
thousands! 


Magnificent Laboratory Outfit Makes 
It Easy To Learn At Home 


You don’t have to know an antenna 
from a vacuum tube. By means of this 
marvelous, simplified home-training 
course, sponsored by the Radio Corporation of America... you can 
now prepare for success in every phase of radio. The remarkable 
outlay of apparatus given to you with this course... enables you to 
earn by actual practice how to solve every problem in Radio work 
++. such as repairing, installing and servicing fine sets. That’s why 
you, too, upon graduation can have the confidence and ability to 
command big money. 


Only Training Course Backed by Radio Corporation of America 
Graduates of this school are always posted in newest up-to-the- 


$90 to $200 a month (board 
free) and a chance to see 
the world. 








+ minute developments in Radio. That’s why they are always in big 


(sronsoneD ev) 
RADIO INSTITUTE OF AMERICA 








A few months of expert 
training through this “big 
league’? home-laboratory 
method prepares you for 
success as a broadcast op- 
erator at $1,800 to $4,800 a 
year 

—or, as a radio inspector 
at from $2,000 to $4,500 a 
year. 























Frees 


This fascinating book on Radio’s glorious 
FREE opportunities... written by one of 
America’s well-known radio experts. 


in only 9 Months 


demand. The progress of Radio is meas- 
ured by the accomplishments of the great 
engineers in the huge research labo- 
ratories of the Radio Corporation of 
America. This gigantic corporation sets 
the standards for the entire industry... 
and sponsors every lesson in the course. 


Money Back If Not Satisfied 


This marvelous home-laboratory train- 
ing practically insures your success by 
preparing you thoroughly in every phase 
of Radiomanufacturing, servicing,broad- 
casting, photoradiograms, television and 
airplane radio equipment. As a student, 
you will receive an agreement signed by 
the president of this school assuring you 
of complete satisfaction upon comple- 
tion of your training—or your money 
will be instantly refunded. 






4 











Name 


RADIO INSTITUTE OF AMERICA, 
Dept.P.S.10, 326 Broadway, New York, N.Y. 
Gentlemen: Please send me your FREE 


50-page book which illustrates the brilliant opportunities in Radio and 
describes your laboratory-method of instruction at home. 


— 
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“He saves $100 


a month” 


“Sez that man at the receiving teller’s win- 
dow? That's ‘Billy’ King, Sales Manager for 
The Browning Co. Every month he comes 
in and adds $100 to his savings account. 

“Three years ago he started at Brown- 
ing’s at $25 a week. Married, had one child, 
couldn’t save a cent. One day he came in 
here desperate—wanted to borrow a hun- 
dred dollars—wife was sick. 

“T said, ‘Biliy, I’m going to give you some- 
thing worth more than a loan—some good 
advice—and if you'll follow it I’ll let you 
have the hundred too. Take up a course 
with the International Correspondence 
Schools and put in some of your evenings 
getting special training. The schools will 
do wonders for you, I know. We’ve got 
several I. C. S. men right here in the bank.’ 


“That very night Billy wrote to Scran- 
ton, and a few days later he had started 
studying at home. Why, in a few months 
he had doubled his salary! Next thing I 
knew he was put in charge of his depart- 
ment and two months ago they made him 
Sales Manager.” 


Employers are begging for men with ambition— 
men who really want to get ahead in the world and 
are willing to prove it by training themselves in spare 
time to do some one thing well. 

Prove that you are that kind of man! The Inter- 
national Correspondence Schools are ready and anxious 
to help A prepare for something better if you will 
only make the start. 


Mail the Coupon for Free Booklet 
eas ae aa ss ses ne eee ee eel 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University” 

Box 7641-F, Scranton, Penna. 

Without cost or obligation on my part, please send me 
a copy of your 48-page booklet, “Who Wins and Why,” 
and tell me how I can qualify for the tion, or in the 
subject, before which I have marked an X: 

TECHNICAL AND INDUSTRIAL COURSES 
Architect Automobile Work 
Architectural Draftsman (_] Aviation Engines 
Building Foreman Plumber and Steam Fitter 
Concrete Builder Plumbing Inspector 
Contractor and Builder Foreman Plumber 
Structural Draftsman Heating and Ventilation 
Structural Engineer Sheet-Metal Worker 
Electrical Engineer Steam Engineer 
Electrical Contractor Marine Engineer 
Electric Wiring Refrigeration Engineer 
Electric Lighting R. R. Positions 
Electric Car Running 
Telegraph Engineer Chemistry 
Telephone Work Pharmacy 
Mechanical Engineer Coal Mining Engineer 
Mechanical Draftsman Navigation () Assayer 
Machine Shop Practice Iron and Steel Worker 


Toolmaker Textile Overseer or Supt. 
Patternmaker Cotton Manufacturing 
Civil Engineer Woolen Manufacturing 


Surveying and Mapping LiAgriculture () Fruit Growing 
Bridge Engineer Poultry Farming 
Gas Engine Operating Mathematics (] Radio 
BUSINESS TRAINING COURSES 

Busi M t Business Correspondence 
Industrial Management Show Card and Sign 
Personnel Management Lettering 
Traffic Management Stenography and Typing 
Accounting and C. P. A, LJ English 

Coaching Civil Service 
Cost Accounting Railway Mail Clerk 
Bookkeeping Mail Carrier 
Secretarial Work Grade School Subjects 
Spanish [ French High School Subjects 
Salesmanship Illustrating () Cartooning 
Advertising Lumber Dealer 





Name... 
Street 
Address... 








Jf you reside in Canada, send this coupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada 








Hints on Applying 
Spring Hinges 


ROBABLY the most familiar form of 

spring hinge is the screen door type 
shown at A, which is applied simply by 
holding the door in place with wedges 
and driving the screws. 

The flange type B is another form of A; 
it may be used in places where the door is 
to be hung between the jambs of an open- 
ing. The flange may be set in a jamb as at 
1, or it may be placed directly upon the 
face of the jamb, in which case the thick- 
ness of the flange may be cut from the 
door, as at 2, and the face member of the 
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Seven types of spring hinges, and sectional 
views showing how five of them are attached. 


hinge moved over enough to allow the 
door stile to fit the jamb. 

The surface type at Camay be used upon 
any door or screen stile not less than 1 in. 
in width. The strength of its spring may 
be changed by adjustment. Hinges D and 
E also are adjustable and may be bought 
in sizes ranging from 3 to 8 in. long. The 
flanges of D are to be fitted into the door 
jamb and the edge of the door, much the 
same as an ordinary hinge; in the case of 
E, a hanging strip 3, to coincide with the 
thickness of the door, should be fastened 
in place. The placing of the flange of D 
and the hanging strip of EZ will demand 
care, for the door should swing back 
against the wall as at 4. ; 

Hinges F and G may be purchased in 
smaller sizes and at a lower price; they are 
for light work.—Davip WEBSTER. 


WHEN it becomes necessary in hanging 
or repairing doors to shim out a hinge 
with cardboard, slightly crease the shim 
with a knife and then fold it on the cut. 
The folded cardboard will spring apart 
when inserted behind the hinge and will 
therefore stay without falling out, unlike 
a flat piece which is likely to cause annoy- 
ance by dropping before the screws can 
be tightened.—Avucust MULLER. 
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Moment in This 
Latest Edition 
. + ~ All Shipped 
5 Big Auto Books FREE 
Repair any auto fault, learn how now. You can do it eas. 
ily in this new simple way. These five big automobile 
books are the most interesting, the most practical books 
we have ever published on automobile construction, 
operation and repairs. Brimful of facts, photographs 
and explanations so easy to understand that anyone 
can learn how to repair auto faults in almost no time, 
Over 2,000 pages full of diagrams, data sheets and 
thing else needed to make anyone an ‘authority on auto 
mobiles. Whether you want to qualify as garage owner. 
auto repair expert or merely wish to know how to > 
your own car 100% efficient, you will recognize the 
amazing value of these five big books, especi: on our 


NO MONEY OFFER 
A very liberal plan of distribution brings these books 
to you for examination without one cent of payment to 
us. We don’t ask a cent of you, but ship the books frea 
Look them over, read them as much as you want to, 
note the splendid photographs and drawings, and then 
if you decide you want them, send only $2.00 and thea 
$3.00 a month until only $24.80 is paid. That is all 
Nothing more to pay us. There is no further obligation, 


American Technical Society 
Membership Free 


Yes, we include a certificate of membership in the 
American Technical Society, which entitles you to free 
consultation with 18 pt for one year on any sub- 
ject relating to automobile engineering. You can write 
or wire any time for special information. Answers will 
be sent promptly without cost. 


FIND FACTS QUICKLY 
One of the best things about these money 
a books is he ity Index, bon 4 

vi acts at your finger tips. ou ‘ 
Auto Fault have to read the books through; you don’t 
With these books you have to spend long hours over them. This 
don't have to worry Index enables you to put your finger on the 
about auto troubles. information wanted in a jiffy 


Illustrations are DON’T HESITATE 


80 
clear and explana- 














Repair Any 


tions are so simple , There are no gg this offer—it means 
that anyone can un- just what it says. Send name and address 
derstand them. All on the coupon and all of the five big books 


hases of automobile will be sent you. Remember, one fact alone 
engineering fully may save you an expensive repair or help 
you to a better job. 











American Technical Society, Dept. A720 

Drexel Ave. at 58th St., Chicago, Ill. 

I would like to look at the five big auto books—send them on_your free 
offer. I will pay the few cents delivery charges. If I like them I will send 
you $2.00 when I have had the books fifteen days, and then $3.00 a month 
until the special low price of only $24.80 is paid. Otherwise | will retura 
the books at your expense. You are to include. without charge free consult 
ing membership certificate in the American Technical Society. 
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Make Your 
Vest PocKErT 


Bring You 


‘Qo wee 


™ARRY this amazing new ‘ 
adding machine in your vest “Me * 
pocket. Make $3.00 an hour 

showing it to storekeepers, bookkeepers, professional men and 
ethers. Agents cleaning up with tois fast seller, Everyone whe 
does any kind of figuring needs it and will buy on sight. 


Complete Adding Machine Only $2.95 


VE-PO-AD duplicates work of large adding machines. Sells for only 
$2.95. Adds, subtracts, multiplies—in @ 

jiffy. Always accurate—ne r gets out 

order. Over 200,000 in use, You 











100% profit on every sale. Man! If you 
ever had a chance to CLEAN UP BIG 
MONEY-—here it is! 


Sample Ve-Po-Ad FREE 


Yoa don’t need experience. Shapiro made 
$175 his first week. Others make $50 to $100 
a week larly. You can sell as many as 8 
Ve-Po-Ads an profit 





our—over $4.00 c' 
for you. Grasp this quickly! Write at 
for “fuli detaile of Ve-Po-Ad offer 
and my MONEY-MAKING PLAN. Do & 
C. M. CLEARY 


173 W. Madison St.,. Dept, 157 Chicago, IIL 
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Testing Defective 
Electric Cords 


Paste this Home Workshop Refer- 
ence Sheet, including the head 
above, in your scrapbook in the sec- 
tion marked electricity. (October, 
1929, POPULAR SCIENCE MONTHLY.) 


How can I find what is wrong with 
the cord of an electric lamp or appli- 
ance? 


HE answer to this question must be 
divided into two parts, with reference 
to the additional questions: Does a fuse 
blow out when the cord is connected to 












Fig. 1. When 
household electric 
appliances cease to 
function, the dif- 
ficulty is usually in 
the cords, the plugs, 
or the connections. 








the circuit? Does the fuse remain intact, 
but the appliance fail to function? 

The blowing of the fuse denotes a short 
circuit, either in the connections at the 
end of the cord or perhaps in the lamp or 
appliance itself. 

If the fuse does not blow when the con- 
nection is made, yet the lamp or appliance 
will not operate, the chances are that there 
is an open circuit somewhere in the cord, 
in the connections at the ends, or possibly 
in the lamp or appliance. An open circuit 
is a condition where the path for the cur- 
rent has been opened or interrupted. 


What are the tests for locating a 
short circuit? 


ROCEED first to the most common 
cause—the attachment plug on the 
end of the cord. Here lies probably sev- 
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How I Made 


100,000 
Witha Fool Idea 









Learn my money-making secret —Be a Real Estate 
Specialist—Start at home, in your spare time— 
Use my successful System — Free book shows how. 


ai a fool idea!” 

That’s what my friends 
said, when I told them about 
my idea for starting a real 
estate business ‘‘on the side.”’ 

But with that ‘‘fool”’ idea 
I made more than one hun- 
dred thousand dollars net 
profit. 

No matter who you are, 
where you are, or what your 
sex or present occupation, if 
you want to do what I did— 
if you want to get out of the 
$25-a-week crowd and build 
up a high-class money-mak- 
ing business of your own— 
right at home—in your spare 
time—send at once for my 
free book which opens wide 
the door of the biggest and 
best money-making business 
opportunity you ever heard 
of in your whole life. 


Use My Successful System 


When [I started in real estate, I tossed over- 
board all the hit-or-miss, haphazard, rule-of- 
thumb methods of the past, and put into oper- 
ation a system of my own which is as superior 
to the old ‘way as the modern mazda lamp is 
superior to the tallow candle of our forefathers. 

With little education—no experience—no 
influence—and less than five dollars capital—I 
started in my spare time and met with instant 
success. 

If you want to follow in my footsteps—if 
you want to use my amazingly successful sys- 
tem—send for my free book now. It tells how 
I succeeded—how I have helped other men and 
women win big success—how you, too, can 
succeed—how you can have a splendid busi- 
ness of your own and make more money than 
you ever made before. 


A Wonderful Business 


Real estate—conducted my way—is a great 
business. It is as permanent as the earth itself. 
It is getting bigger and bigger as the country 
grows. It doesn’t require years of study to 
learn, like most other businesses and profes- 
sions. It offers enormous earnings to ambitious 
men and women. Users of my system are 
making $1,000—$5,000—$10,000 on single 
deals—as much as the average man gets for 
months and years of hard work. And the busi- 





A well-known Cartoonist’s con- nois. 
ception of my idea er.) 


ness is practically unlimited. 
Ten million properties are now 
on the market for rent, sale or 
exchange. And you can start 
with little or no .capital— 
right at home—in your spare 
time. I did. So did others. 
So can you. My free book 
tells you how. 


Read These 
Records 


Here are just a few brief 
extracts from the many let- 
ters received from happy 
users of my money-making 
real estate system: 

““Made $5,500 on first deal 
after getting your system.” 
—Mrs. Evalynn Balster, Illi- 

(Former School Teach- 
“Sold a lot by your 
methods in less than one 
hour and my commission was "—J, A. 
Furguson, Florida. (Former Dry " Cleaner.) 
“Sold over $100,000 worth of | property my 
first year with your methods.’’—H. D. Van 
Houten, New Jersey. (Former Grocery Clerk.) 
‘“‘Have sold thousands of dollars worth of 
property your way. Have deals that will go 
beyond the $300,000 mark. ’’—Carrie Marshall, 
Mississippi. (Former Housekeeper.) ‘ My first 
day’s work in real estate netted me $435. I 
recommend your system to anyone wishing to 
get into a pleasant and profitable business.” 
—F. B. Bennett, California. (Former Traffic 
Manager.) ‘‘Have sold one $5,000 lot and 3 
houses so far, with your system.’’—Mrs. B. H. 
Morehouse, New York. (Former Housewife.) 

These are just a few samples of success that 
you will read about in my free book. Get it. 
Read it. Follow its instructions. Make big 
money my way. 


Get Free Book Now 

My big, new illustrated book is filled with 
fascinating facts about my kind of a real estate 
business—what I did—what others are doing 
—what you can do. 

Mail coupon right now and get this valuable, 
money-making information free. It doesn’t 
cost you a nickel to find out what this book can 
do for you. So, act at once. You will never 
forgive yourself if you turn your back on this 
unusual chance to win big business success. 
Address PRESIDENT, American Business 
Builders, Inc., Dept. K-34, 205 East 42 
Street, New York City. 
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enty-five percent of all cord troubles. 
Examine carefully the wires leading to the 
contact screws. Is the insulation in good 
shape right up to each screw head? Are 
there any stray strands of copper wires 
that reach over to the other point or 
screw? If a knot is tied in the wires, un- 


i | 
PRESIDENT, American Business Builders, Inc. I 
pope. K3 {913- Capital #500,000) 

» 205 East 42 Street, New York City | 


"aa me your free book telling how you made $100,000 in a new kind of 

real estate business—how others are making big money—and how I can do 
the same. 
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Practical Experience 
is All That Counts 

















To learn flying, you must po~ 
actually fly. To learn avia- 
tion mechanics, you must 
actually work on planes | 
and motors. In Universal J 
Aviation Schools you get 
the practical training that 
counts as well as the theo- 
retical instruction. Uni- 
versal flight and pod 
courses are probably the 
strictest in the country. 
But they teach you what 
you need to know. 





Universal Training Is 
Exceptionally Thorough 

















When you complete a 
Universal flying, mechan- 
ic’sorweldingcourse,you 
areimmediately placed in 
a position to put yourself 
ona money-making basis. 
Universal graduates are 
making good on highly 
paid jobs all over the 
. United States. Theirthor- 
ough training prepared 
them to grasp big oppor- 
~ gunities when offered. 



















Prepare Now for Next 
Spring's Opportunities 


Year around training is’ 
availablein Universal Ave 
iation Schools. Start your 
training at once and be- 
come a full-fledged li- 
censed pilotin theSpring. 
Or begin your ground 
school training now and 
be ready to stepinto this } 
fast growing industry 
early in the year. Take 
the first step toward get- 
tingintoaviation by mail- 
ing the coupon 







O75 an ae eon 
Clip the Coupon 


Inspect your nearest Universal School. Or, 
if not convenient, mail coupon for the 
picture story of Universal Schools as ac- 
curately given in the k, “Aviation ~— 
What It Means To You.” Your copy, sent 
free if you clip the coupon, fill in and mail. 


Universal 
Aviation Schools 









Universal Flying School St. Louis, Mo. 
Universal Flying School . Minneapolis, Minn 
Universal Flying School . . . . Marion, Ill 
Universal Flying School, Oklahoma City, Okla. 
Universal Flying School . Rochester, Minn. 
Universal Flying School St. Paul, Minn. 
Univ: Flying School Memphis, Tenn. 
Universal Flying School Cleveland, Ohio 


Division Universal Aviation Corporation 
Gov’t rating applied for by all Universal Flying Schools 





Universal Aviation Schools 
Suite 1046-55 Boatmen’s Bk. Bldg. 
St. Louis, Mo. 

Please send me at once your free book, “Aviation 

—WhatIt MeansToYou.” Laminterested in: 


OFlying Course 0 Aviation Mechanic’s Course 





0 Business Course 
iiss ant peeeninennnasenet 0 
Ee ee 
as mines | ee ee N330 








tie it and see that the insulation is good 


within the folds of the knot. 

Next run your fingers along the entire 
length of the cord, feeling for worn places, 
perhaps poorly repaired with tape (Fig. 1). 
Follow the cord up to the point where 
it enters the lamp or appliance. Is there a 
smooth bushing protecting the thin insu- 
lation (outer covering) of the cord, or is 
there a rough-edged hole and does the 
cord look frayed and questionable at that 


EXAMINE THESE 
TR os? 
TMA . 
p 


















S077OM WIEW OF LAMP 


Fig. 2. In testing a table or floor lamp, turn 
it up and inspect the cord, knot, and splices. 


point, with perhaps a glimpse of the cop- 
per showing? 

In the case of a lamp, turn it bottom 
side up and, if there are splices made in 
the base, see that they are well made and 
properly taped. Be sure that the tape 
turns over the end of the joint, protecting 
it well (Fig. 2). 

If an appliance is in question, such as 
an iron, toaster, or vacuum cleaner, the 
method of connecting the cord to it 
must be inspected. Irons and similar de- 
vices generally use a composition attach- 
ment plug which is made in two halves, 
clamped together by two small bolts. 
This plug, which pushes on over two 
prongs in the base of the iron or toaster, 
is often at fault, and should be inspected. 
Loosen the screws that pass through the 
plug and open the two halves. You will 
find a spring contact piece attached to the 
end of each wire by a short screw. Look 
for burnt or damaged insulation, with 
possibly the two wires twisted tightly to- 
gether; also inspect the cord for injury 
where it left the end of the strain spring. 
The wires in this type of plug usually lie 
in separate 
grooves molded 
in the composi- 
tion for them. 
See that they are 
correctly placed 
there when you 
assemble the 
plug, or the 
halves will not fit 
together again. 


CORD TO 
BE TESTED 






How isan open 
circuit hunted? 


N MUCH the 
same way. 
Start at the plug 
on the end of the 
cord and look for a broken wire or loose 
connection under the screw. Next follow 
the cord its full length as before, feeling 
it for a “limp” spot, which may indicate 
a break. 
These checks having been made with- 
out results, next test the cord in the fol- 




















SERIES CONNECTED 
BELL AND BATTERY 


Fig. 3. Doorbell and 
battery for testing. 
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RE TIME 
TRAINING 


_ that leads to 
BIGGER PAY 


Do you want a better position and a higher sal: 
have theseif you can dothe work. LaSalle ae ao 
you how, guide you step by step to success and help solve 
our personal business blems through the time-saving 
Salle Problem Method. Our salary-increasin Plan en- 
ables you to prepare —- your spare hours without inter- 
ference with your present duties. dimply mark on the coupon 
the field in which you desire success, and we will mail ou a 
valuable book describing the opportunities in that field, to- 
gether with an outline of our salary-increasing plan. Also 
yy of **Ten Years’ Promotion in One.” There is no cost or 
obligation. Find out how the salary-increasing plan starts 
average men and women on the high road to success and 
financial independence. Check and mail the coupon NOW, 


———=—=Find Yourself Through LaSalle — = 
LA SALLE EXTENSION UNIV 

The World’s Largest Business Training | rena niad 
Dept. 1083-R Chicago 
Tell me about your salary-increasing plan 
for my advancement in the business field 
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checked. Send also copy of ‘“Ten Years’ 

otion in One,”’ all without obligation, 
OBusiness Management OPerson- 
O Modern Salesmanship nel Man- 
OHigher Accountancy agement 
OTraffic Management OExpert 
ORailway Station Mgmt —. 
ORailway Accounting OBodin Ld E 
OLaw—Degreeof LL.B. Oe sniness English 

Commercial Law DEstective s Ppanish 

OlIndustrial Management Oc.pP AC — 
OBankingand Finance Ostenctypy 


OModern Business Corre- OTelegraphy 


spondence OiCredit and Coll 
OModern Foremanship Gessespendenes 7 


Name 








Present Position 






























BF A RAILWAY 
TRAFFIC INSPECTOR 


Earn Up to $250 ‘Senses rat 


Expenses Paid 


Trained men needed in this important profession. Fas- 
cinating work; plenty of variety; chances to travel. Ad- 
vancement rapid with experi- 
NO HUNTING ence. Report to high officials. We 
FOR A POSITION assist you to a position upon 
raduation paying from $120 to 
.$135 a month and expenses, or 
refund your money. Prepare in 3 
months spare time home study. 
Cost moderate. Send for free 
PO CAND aR “Business TRA 
INST., Div. 3, Buffalo, a’ 
Lincoln got his education chiefly by home- 
study. So can YOU. 


*? HIGH SCHOOL 
EDUCATION: Sic 


Facinating Question and An- 85 
swer method. Used in High Schools. Certifi- $19 
eate awarded. Write for FREE BOOKLET, 

“New Way to Get a High School Education at Home.” 


HIGH SCHOOL HOME STUDY BUREAU, 3] Union Sq., Dept. K-35,New York 

















We teach pt Home Mail to mount Birds, Ani- 
bi ale, Tan 2 pF Make Rugs. ‘Se taxider- 


artist, Easily, quickly learned by men, women and 
, Fremmendonsly [nteresting and fyesingting. Decorste. 
Time Selling Specimens and Mounting 
Free Book= 
dermy. Send Today. 
Northwestern School of Taxidermy 
3397 Elwood Bidg. OMAHA 

















By Our Profit-Sharing Plan 
J] OUR GRADUATES SUCCEED 


One of our Iowa students started in a very small 
way—now doing over $30,000 a year. Another in 
Wisconsin, over $10,600 the first year. Day or night 
classes. Call or write for FREE BOOK. 


Chicago School of Watchmaking 


Dept. 5601, 549 W. Randolph St., CHICAGO 
TESTIT Sans 


50 CENTS 


YOUR INVENTION may be good, but most of them are 
not. Look before you leap. Our INVENTOR’S GUIDE 
enables you to criticize and analyse your own invention 
intelligently, and may save you much hard-earned cash. 
Advice also included as to further procedure, if any. 
Price, 50c. Remit by money order, check, cash or stamps 
to PERRY SERVICE ASSN., Beltsville, Md. 









































OcroBER, 1929 


POPULAR SCIENCE HOME WORKSHOP 


143 





owing manner: Obtain an ordinary elec- 
tric door bell (borrow one from off the 
kitchen wall, if necessary) and a dry cell, 
and connect them together in series as 
illustrated in Fig. 3. Test the bell to be 
sure it rings. Now attach the two 
wire ends at one end of the cord as 
shown, one to the free post on the bell 
and the other to the free post on the 
battery. Touch together the ends at the 
other end of the cord. 

If the cord is all right, the bell will 
ring. If it does not and you are sure that 
your tester is connected as desctibed, keep 
the free ends at the farther end of the 
cord touching each other and bend the 
cord between the fingers very slowly along 
its length. If there is a break somewhere, 
it will probably come together by. this 
treatment and the bell will ring. 

When the break has been found, if it is 
quite near either end, the cord may be 
cut off there and reconnected, but if it is 
in the center somewhere, do not try to 
repair it unless for temporary purposes. 
A repaired cord is seldom satisfactory; in 
fact, it is prohibited by the electric in- 
spectors in many cities as unsafe. The 
price of new cord is low and is a good 
investment in replacing worn or broken 
cords that might cause a serious fire at 
any time.—HAROLD P. STRAND. 


How to Make Small Pulleys 
for Model Work 


MALL brass pulleys sometimes are 
needed for curtains, for yacht models, 
and for other uses. To make them, shape 
a piece of scrap brass as indicated. Drill 
a hole through one end, fold the piece 
end to end, and drill a matching hole 
through the other end. For the sheave 
use the terminal nut from an old electric 
dry cell after filing 
down the thicker 
side; mount it on a 
piece cut from a wire 
nail. Bend the ring 
from brass wire and 
attach it firmly with 
thinner wire. Solder 
the ring and the 
spindle in place, and 
the pulley is made. 
—J. G. Pratt. 
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Small homemade brass pulley for use on a yacht 
model, and its parts before being assembled. 
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Will You Be Farther Ahead 
Three Years From Today? 


O*® will you have lagged behind? These questions are not asked idly, for we, 
offer you opportunity, and assistance in securing a better education. Colum- 
bia University unhesitatingly asks such questions to stimulate thought and 
action, and to urge well directed study upon all intelligent people. 

Every one moves ahead or drops behind. Study never ends; learning never 
stops; mental training should be carried on throughout a vigorous, abundant life. 

Every year more people study at home in their leisure time. Increased earning 
capacity is the objective that many are attaining. But whether the attainment 
be greater efficiency in business, or a more interesting social life, or the real joy of 
developing a more intelligent point of view, the studies that lead to these attain- 
ments are available, wherever one lives, through Columbia Home Study Courses. 
The range of subjects is wide. 


COLUMBIA UNIVERSITY 


Offers Home Study Courses of University Grade 
in the Following Subjects 





Accounting Various Languages Italian 
Algebra Lyric Poetry Juvenile Story Writing 
American Government Contemporary Novel Latin 
American History Drafting Library Service 
American Literature Drama Literature 
Applied Grammar Drawing and Painting Magazine Article Writing 
Astronomy Economics Marketing 
Banking Economic Geography Mathematics 
Biblical Literature English Personnel Administration 
Biology English Literature eee aed 
Botany | Essay Writing Photoplay Composition 
Boy Scouting : European History Physics 
Business Administration Fire Insurance Psychology : 
Business Englis French oes in Business 
Business Law Geometry Public Speaking 
Business Mathematics German Religion 
Business Organization Government Secretarial Studies 
Chemistry Grammar Short Story Writing 
Child Psychology Greek Slide Rule 
Classics Harmony iology 
Composition High School Courses Spanish 
Dramatic History orld Literature, etc., etc. 
English Investments 





IN this country we are in the midst of an adult education movement. University 
home study courses are one of the important factors in this progressive move- 
ment, for they offer expert guidance under educators qualified to direct. 

Our courses have been prepared by our instructors to meet the special require- 
ments of study at home. While all basic material essential to the full under- 
standing of each subject is fully covered, sufficient elasticity is allowed to permit 
adaptation to the individual needs of the student. Everyone who enrolls for a 
Columbia course is personally taught by a member of the University teaching 
staff. Special arrangements can be made for group study. 

The University will send on request full information about these home study 
courses. A coupon is printed below for your convenience. If you care to write a 
letter briefly outlining your educational interests, our instructors may be able to 
offer helpful suggestions. Mention subjects which are of interest to you, even if 
they are not listed here, additions to the courses offered are made from time 
to time. 


HIGH SCHOOL AND COLLEGE PREPARATORY COURSES 


Cae" University Home Study Department has prepared courses covering the equivalent 
of four years of High School study. This complete High School or College Preparatory train- 
ing is available to those who can not undertake class room work. We shall be giad to send you 
our special bulletin upon request. 





COLUMBIA UNIVERSITY, University Extension—Home Study Department, New York 
N. Y. Please send me full information about Columbia University Home Study Courses. I am 
interested in the following subject: 


Pop. Sci.-10-29 
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Half a Million People 


have learned music this easy way 


You Too, Can Learn to Play Your : 
Favorite Instrument Without 
a Teacher 


Fasy as A-B-C 
ANY of this half million 
didn’t know one note from 

another—yet in half the usual 

time they learned to play their 
favorite instrument. Best of all 
they found learning music amazingly easy. 

No monotonous hours of exercises—no tedious 

scales—no expensive teachers. This simplified method, 


perfected by the U.S. School of Music, made learning 
music as easy as A-B-C! 


From the very! start you are playing real tunes 
perfectly, by note. Every step, from beginning to 
end, is right before your eyes in print and picture, 
First you are told how to do a thing, then a picture 
shows you how, then you do it yourself and hear it. 
And almost before you know it, you are playing your 
favorite pieces—jazz, ballads, classics. No private 
teacher could make it clearer. The cost is surprisingly 
low—averaging only a few cents a day—and the 











price is the same for 
LEARN TO PLAY whatever instrument 
you choose. 

BY NOTE Learn now to play 
Mandolin Saxophone aod er " pl. 
Piano ello all your friends. 
Organ Ukulele Change from a wall- 
Violin Cornet flower to the center of 
Banjo Trombone attraction. Musicians 
Or Any Other Instrument | are invited everywhere. 

Enjoy the popularity 















you have been miss- 
ing. Start now! 


FREE BOOKLET AND 
DEMONSTRATION 
: LESSON 


If you really do want to 
play your favorite instru- 
ment, fill out and mail the coupon asking for our 
Free Booklet and Free Demonstration Lesson. These 
explain our wonderful method fully and show you 
how easily and quickly you can learn to play at little 
expense. Instruments are supplied when needed—cash 
or credit. U.S. School of Music, 810 Brunswick Bldg., 
New York City. 


U. S. SCHOOL OF MUSIC, 

810 Brunswick Bidg., New York City 
Send me your amazing free book, “‘Music Lessons in 
Your Own Home,” with introduction by Dr. Frank 
Crane; also Free Demonstration Lesson. This does not 
put me under any obligation. 
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On Fifth Avenue- 








MAKE STEADY MONEY 


weekly selling this comb; line. Public Service offers 
the bass mene -maker in country for full time or 
spare workers. 

fal fabrics to 


PUBLIC SERVICE MILLS, Inc. 


4941-6 Hudson Bivd., N . Ne 
Canadian Ofice,110 Dundas St.,Londens J ny, am 








Young outdoor 
men wanted 





To a few sturdy young men 
lovers of fresh air and sun- 
shine — who want to get away 
from the grind of indoor work 
—John Davey’s national or- 
—a The Davey Tree 
xpert Company, offers an 
exceptional opportunity. 
Steady expansion is creating 
a limited num of open- 
ings. Those young men se- 
lected will thoroughly 
trained by the Company and 
iven a permanent position 
§ they make good. If you 
are single, between 20 and 30 
yosse of age, free to travel, 
althy, industrious, having 
ag practical education, 
and able to furnish satisfac- 
tory references, you have a 
good chance to qualify. Pay 
is good at start, advance- 
ment assured on merit. We 
want only men who desire 
permanent employment in a 
growing organization and 
will accept only clean, sturdy 
young men, thorough Amer- 
icans, not afraid of vigorous 
outdoor work. Write for ad- 
ditional information and 
qualification blank to serve 





in place personal inter- 

view. The Davey Tree Ex- 
Co., -» 321 Federal 
» Kent, Ohio. 

















How to Work with 
| Tools and Wood 


This book explains in a simple, straightforward 
manner all the processes of working with tools and 
wood. It takes all the mystery out of using tools 
and enables you to spend many interesting and 
profitable hours in your home werkahey. All details 
are clearly explained. 

Price $1.00 
Popular Science Monthly 
381 Fourth Avenue New York City 


weeps PLUMBERS 


Old style plumbers are fading like { \() 
the horseand buggy. The world de- 
mands modern Plumbing and Skilled 
Trained Mechanics todoit. Unlim- 
ited, swift growing field. Make $50 
to $100 a week or start own chop. We 
train you quick. Learn in 8~12 WEEKS 
to do any job with skilland science. Need 
no previous experience. Strictly toolus- 
ing system. Opportunity knocks. Inves- 
tigate teday—amazing offer—low tuition. 
orld’s greatest school. Write— 


UNIVERSAL PLUMBING SCHOOL 
2131 TroostAve. Kansas City, Mo. 














==~,¢ AIRPLANE 


THOUSANDS OF MEN 


will make fortunes in Aviation. Airplane Drafting 
and Designing are the biggest jobs ahead in this 
fastest growing industry. A new field of oppor- 
tunity for you is opened in our improved method 
of training. ' 


EASY TO LEARN. STUDY AT HOME. PAY AS 
YOU GO. EMPLOYMENT SERVICE. 
Write for booklet outlining courses in Airplane 


Drafting and other aviation subjects, including 
the famous Weem’s System of Navigation—en- 
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Six Helpful Hints 
for the Home 
Mechanic 


their home workshops, I needed a 
pulley shaft to use with a 14-H.P. 
motor. Finding that one would be some- 
what expensive, I visited a garage junk 
pile and obtained parts for constructing 
an entirely satisfactory shaft, as shown 
in Figs. 1 and 2. 
The shaft is the steering shaft from 


IKE many of those who are motorizing 





Fig. 1. 


This countershaft for light work is 
merely a junked steering shaft from a small 
car, and the bearings are old connecting rods. 


any small automobile (I used a Chevrolet 
steering shaft). The bearings are con- 
necting rods of either a Chevrolet or a 
Ford, or any kind of rods that have a bolt 
in the head (mine are from a Ford). If 
the shaft is to be very long, a third rod 
may be used in the center and fastened 
against the wall at right angles to the 
other two, as indicated in Fig. 2. 

It will be noticed that the bolt in the 
top of the connecting rod extends partly 
into the hole. Far from hindering you 





















































WALL- SUPPORTED 
HORIZONTAL 
BEARING POST 
MADE FROM 
<5 OLD STEERING 
SIDE FRONT SHAFT 
VERTICAL BEARING POST 
FROM OLD CONNECTING ROD GROOVE 


Fig. 2. The complete countershaft and details 
showing how the connecting rods are used. 





al 




















Ocroser, 1929 





—_—_——_—— 
from putting the shaft in, this will be a 
help. With a round file, make a groove 
all the way around the shaft at each end 
where you are going to place a connecting 
rod, and be sure to have it deep and wide 
enough. In the top of each bearing drill a 
¥-in. oil hole. 

Now you are ready to mount the shaft. 
Put the bolts in and tighten them up 
until there is no play but still the shaft 
turns easily. Place the shaft on the bench 
or wherever you are going to mount it, 
and mark the locations of the bolt heles. 

After you have the shaft permanently 
fastened, you may find that it does not 
run freely. Simply attach your motor to 
the shaft and start it running. In each of 
the oil holes place a small amount of 
valvegrinding compound or other abrasive 
and run it this way for about ten minutes. 
Then clean out the bearings with gaso- 
line and place oil or grease in them. 

The bearings will last indefinitely, as 
you can tighten them up when they be- 
come the least bit loose—a distinct ad- 
vantage.—JAMES SUDDETH. 


METAL worker, inconvenienced by 
the loss of his acid brush while doing 
some soldering away from the shop, made 





PIECE OF 
WIRE SOLDER 





STRANDS OF 
ROPE OR TWINE 


Fig. 3. A brush that can be made 
quickly for applying soldering acid. 


a noncorroding brush in a few minutes 
from a short piece of wire solder and a 
few strands of rope or heavy twine, as 
shown in Fig. 3.—G. E. HENDRICKSON. 


ADE for office work, the old- 
fashioned letterpress shown below 

is something that every amateur cabinet- 
maker would do well to have. Presses of 
this type often can be had for a song 
either from the original owners, who, of 
course, now have no use for them, or from 
junk dealers or even secondhand stores, 
The one illustrated was purchased 
from the Post Office Department for 50 





Fig. 4. For veneering and clamping small 
glued work, an old letterpress is excellent. 
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When Thomas 


Edison 
groped in the dark 


N 1859 Edison was a newsboy 
on the trains in and out of 
Detroit. He spent every hour he 
could spare in the public library 
“grappling bravely with a cer- 
tain section, and trying to read 
it through consecutively, shelf 
by shelf, regardless of subject.” 
Admirable determination! 
Edison was destined to be well 
read, just as he was destined to 
become the greatest inventor 
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of all time. But his early desire 
for fine reading was a blind grop- 
ing in the dark. The books in a 
modern public library would 
take fifty lifetimes to read! 


Now everyone can be well read 


Just as America’s greatest inventor 


} brought light into the world through 


the great medium, electricity—Amer- 
ica’s greatest educator brought light 
to everyone through the medium of 


good reading. Dr. Charles W. Eliot, 
from his lifetime of study, selected the 


pure gold from the world’s literature. 
Into a single set he assembled the 
essentials of a liberal education, the 
books that everyone must know to 
be well read. In the Five-Foot shelf 
are the carefully selected writings of 
302 immortal authors. 


DR. ELIOT’S 
FIVE-FOOT SHELF OF BOOKS 
(The Harvard Classics) 


Carlyle once said, “If time is 
precious, no book that will not im- 
prove by repeated readings deserves 
to be read at all.”” Time nowadays is 
more precious than ever before. We 
cannot, like the young Edison, attack 
the countless shelves of public li- 
braries. Probably none of us possesses 
the persistency and patience which 
guided his early reading. We must 


-have only the really great literature, 


the books that make us _ think 
straight, talk clearly and increase 
both our power to succeed and our 
enjoyment of life. 


This Famous Booklet F REE 


Before you spend another pen- 
ny for books, get a copy of 
“Fifteen Minutes a Day” — 
the famous booklet that tells 
how to turn wasted minutes 
into growth and _ increased 
power. It’s ready and waiting 
for you. Sending for it does 
not obligate you in any way. 





The Harvard Classics answer these 
requirements to the last detail. 
Already they are read and cherished 
in thousands of cultured homes. 
“Reading,” as Edison himself says, 
“will never take the place of doing, 


but it enables us to travel twice as 
far with half the effort.” 


By the famous Collier plan these 
wonderful books are brought within 
easy reach of everyone. Do not put 
off finding out more about this inval- 
uable set. 


Mail the coupon today! 


| P.F. Collier & Son Company 


250 Park Avenue New York City 
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The Boss Didn’t Even 
Know My Name 


“He saw my face was more or less familiar and he 
remembered seeing me around, but he didn’t even 

w coy name until the I. C. S. wrote him that 
George Jackson had enrolled for a course of home 
study and was doing fine work. 

“ ‘Who's George Jackson?’ he asked. Then he 
looked me up. Told me he was glad to see I was 
ambitious. Said he’d keep his eye on me. 

“He did too. Gave me my chance when Frank 
Jordan was sent out on the road. I was promoted 
over older men who had been with the firm for 


“My spare-time studying helped me to get that 
fob and to keep it after I got it. It certainly was a 
ucky day for me when I signed that I. C. S. 
coupon.” 

How much longer are you going to wait before you 

‘take the step that will bring you advancement and more 


ey? 

It takes only a moment to mark and mail this coupon 
and send it to the International Correspondence Schools 
at Scranton. Isn’t it better to do this today than to wait 
a year or five years and then wish you had? 


Mail the Coupon for Free Booklet 
meee eae a es Cn ce rl" er ee 
INTERNATIONAL CORRESPONDENCE SCHOO 
“The Universal University’ 
Box 7644-F, Scranton, Penna, 
Without cost or obligation on my part, please send me 
a copy of your 48-page booklet, “‘Who Wins and Why,” 
and tell me how I can qualify for the peattien, or in the 
subject, before which I have marked an 
TSCHBICAL AND INDUSTRIAL COURSES 


te Automobile Work 
Architectural Draftsman (_) Aviation Engines 
Building Foreman Plumber and Steam Fitter 
Concrete Builder Plumbing Inspector 
Contractor and Builder 
Structural Draftsman 
Structural Engineer 
Electrical Engineer 
Electrical Contractor 
Electric Wiring 
Electric Lighting 
Electric Car Running 
‘elegra ph saetneee 
Telephone Wor! 
Mechanical Engineer 
Mechanical Draftsman 
Machine Shop Practice 
| Toolmaker 
Patterrmaker 
Civil Engineer 
Surveying and Mapping 
Bridge Engineer Poultry Farming 
Gas Engine Operating Mathematics ()-Radio 
BUSINESS TRAINING COURSES 


Business Management Business Correspondence 
Industrial Management Show Card and Sign 


Heating and Ventilation 
Sheet-Metal Worker 
Steam Engineer 

Marine Engineer 
Refrigeration Engineer 
R. R. Positions 
Highway Engineer 
Chemistry 

Pharmacy 

Coal Mining Engineer 
Navigation (] Assayer 
Iron and Steel Worker 











Woolen Manufacturing 
Agriculture ( Fruit Growing 











Personnel Management Lettering 
Traffic Management Stenography and Typing 
Accounting and C. P. A, L] English 
Coaching Civil Service 
- Railway Mail Clerk 
Mail Carrier 


Grade School Subjects 
High School Subjects 
Illustrating () Cartooning 
Lumber Dealer 





Occupation........ Te en Re Ne ane a eT 
If you reside in Canada, send thig coupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada 


fcarnAViATION 


WHERE L!INDBERGH STARTED! 
GET TRAINING © eee 
THAT ASSURES SUCCESS! ~~ - 
Come to Lincoln—one of the largest, 
best-known and finest-equipped civilian 


aviation schools in this country. We trained 
Lindbergh (our FREE Literature tells the 




















story). Complete, practical courses in 
flying, aircraft building, airplane mechanics, 
w and aerial radio. Instructors and 


training planes approved by the Aeronau- 
tical Division of t U. S. Dept. of Com- 
merce. Write for FREE Literature today. 


LINCOLN AIRPLANE SCHOOL 
214 Aircraft Bldg. Lincoln, Nebr. 
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cents. Its capacity is 444 by 16 by 20 in., 
and it is excellent for veneering or clamp- 
ing up glued work. The upper or travel- 
ing part will tilt several degrees, thereby 
taking tapered work as well as flat. A 
patch may be clamped perfectly in any 
part of a board not wider than the press. 

There are thousands of these presses 
lying around waiting to be put to work. 
In my small town there are two other 
larger ones of which I know and a 
dozen or more smaller copying presses.— 
R. C. STANLEY. 


HE T-square illustrated in Fig. 5 has 
been found useful in making small 
sketches or drawings in the shop directly 
upon a sheet of paper attached to a pad. 
This permits making carbon copies. 
The square blade was made from a 
piece of an old wooden ship curve 1/16 in. 
thick, and the head from % in.-thick 














Fig. 5. A shop sketching outfit, consisting of a 
pad, a homemade T-square, and a triangle. 


mahogany, but any close-grained woods 
will do. 

A pair of small triangles, 6 in. for the 
45-degree and 8 in. for the 30-60-degree, 
complete the set.—W. E. PatRIck, JR. 


NSTEAD of keeping miscellaneous 
screws, bolts, nails, and other hard- 
ware in a drawer or a box, from which 






















j MAKES A 
Fig. 6. A bag for SELECTION 
nails, screws, and 

: OF ARTICLES 

small parts, which EASY ; 
can be spread fiat 
on the bench to HUNG UP 
sort the contents. ON NAIL 








they have to be emptied upon the bench 
for sorting, one home mechanic uses oil- 
cloth containers made as shown in Fig. 6. 
Each of these consists of a square of oil- 
cloth provided with straps by which it 
can be hung on a nail or hook. Small 
articles may be dropped into them while 
they are suspended, and their entire con- 
tents can be sorted over by spreading 
them on the bench.—G. E. HENDRICKSON. 


R locating broken connections within 
a radio set, inspecting the internal 
mechanism of models, and similar work, 
a tiny mirror on a long handle such as 
dentists use is a valuable tool. It will 
often save the work of disassembling in- 
tricate parts which interfere with direct 
vision.—J. B. 
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Amazing Opportunities in 
ELECTRIC 
REFRIGERATION 


wey look for big pay in crowded industries? Get 
into the newest and fastest growing industry jn 


America—Eleciric Refrigeration. Millions cf dol- 
lars being invested by Wall Street in factories and 
advertising. Urgent need for scientifically trained 
men in manufacture, installation, sales and service 
Jobs pay $200 to $1,000 a month. And now a new 
easy method trains you at home to fill a big pay job, 
Learning Electric Refrigeration simplified amazingly. 
This course sponsored by Kelvinator, and praised by 
Servel and other leading manu- 





facturers. Our Employment “Your Institute 
Department helps you find big should be of great 
jobs, FREE. interest to young 


men wishing to get 
into the service 
and sales end of 
this business. It 
will be a pleasure 
to co-operate with 
you. 
Cot. F. E. Surra, 
President, 
Servel, Ine. 


Big Book Free 


Mail coupon now for big beok 
free “‘The New Giant Industry— 
Electric Refrigeration."’ See how 
easy it is to quickly become a 
highly paid refrigeration expert. 
No obligation. Utilities Engi- 
neering Institute, Dept. 2 > 
— Sheridan Read, Chicago’ 











Utilities Engineering Institute 
Dept. 2109, 4403 Sheridan Road, Chicago, III, 


Without obligating me, send free.book “‘The N 
Giant Industry— Electric Refrigeration.” ” 














BIG MONEY IN THE AIR! 


» The big jobs in Aviation always go to the 
/ College-trained Aeronautical Engineer. Get 
ready now to take a place in the world's 
fastest growing BIG MONEY industry. 


NOW! 2\4 Year College B. S. Course 


In just 108 interesting weeks Tri-State Col- 
I>ge gives you the equivalent of four years of the usual 
te hnical College work. 

Intensive course eliminating frills and specializing in 
laboratory, science, field work, Mathematics. 

ol of Science degree authorized by the State of 
ndiana. 





_ LOW COST—NO ENTRANCE EXAMS 
Tuition about half. Living expenses low. Fine equipment—competent 
teachers. For 45 years TRI-STATE has been chosen by mer. ~hort on time, 
money and education, but 
strong in ambition. Terms 
3 -, March and 
and 
record of successful graduates. 
State course that interests 
you. 


Tri-State College 
Box AE-7109, Angola, Ind. 


Be Popular! 
* Learn to playa 
Pan-American 


You Too, Can be 
Playing—Before Christmas 


Surprise all your friends, make 
new ones, sure popularity before 
Christmas by learning to play a Pan- 
American saxophone, trumpet, clari- 
net, or any band instrument. Only a 
few lessons, and you can play any popular 
air—so easy to learn. 
Moderately Priced 

Sent on free trial. Easy time pay 
ments. Only moderately priced 
band instrument. guar- 
ant Recommended by pro- 
fessionals and band masters every- 
where. Write today for free illus- 
trated catalog. 


Pan-American Band Instrument & Case Co. 
1004 Pan-American Bldg. Elkhart, Ind. 


VACUUM CLEANER MEN 


Your selection of 30leading makes, rightly rebuilt 
vacuum cleaners, From $5.00 up. All fully guaran- 
teed. Perfect in action and appearance. Any quan- 
tity desired. Biggest vac bargain ever offered. Here's 
real money for you. 

ATTACHMENTS, bags, belts, brushes, all other 
parts, and new specialties. Highest quality. Lowest 
prices. Compleie FREE Catalogs. 


World’s Largest Factory Rebuilders 


UNITED ENTERPRISES, Inc. 
13029 Athens Ave. Cleveland, U.S.A. 





Engineering Courses 
Given: 
Civil (jAeronautical | 


Electrical o 
dministrative 


ommerce 
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Glimpses of Unusual Men 
(Continued from page 80) 


comparatively uneventful life of a lithographer, 

hoto-engraver, and newspaper cartoonist. 
But then came the Spanish-American War, and 
he saw service in Cuba with his National Guard 
Regiment, meanwhile acting as war correspon- 
dent for the Brooklyn Daily Eagle. After his 
return, he had settled down to the peaceful 
business of conducting a small newspaper syn- 
dicate when he learned that William Ziegler, 
millionaire manufacturer, was organizing an 
expedition to the North Pole under the leader- 











Toa 


couple of days a few blackened dents in the 
ten-foot ice around the ship were the only 
evidences of their work. Then the photogra- 
pher discovered an opening in the two-mile 
ice cake in which the ship lay embedded. He 
asked Baldwin for permission to blast the cake 
in his own way. Risking his life several times, 
Fiala mined the hugé frozen island with gun- 
cotton for about a mile. Within five days, a 
series of terrific explosions had freed the 
America, and she returned home safely. In 
recognition of his feat, Baldwin made his 
photographer second in command. 


HEN two years later, in 1903, Ziegler 

sent out another North Pole expedi- 
tion, he placed Fiala in charge. The expedition 
sailed in June, again aboard the America. 
More than a year passed, and nothing was 
heard from the explorers. In July, 1904, 
Ziegler sent out a relief ship, but the vessel 
returned in the fall without news of the 
expedition. Another year went by without a 
word from Fiala and his men, and it seemed 
as if the Arctic had swallowed the America and 
all aboard her. Then a second rescue ship 
found Fiala and his crew encamped on two 
frozen islands north of Franz Josef Land. 

They had suffered almost indescribable hard- 
ship. Settled for their first Arctic winter on 
Rudolf Island after battling forty-nine days 
through 500 miles of ice, they woke up one 
pitch-dark morning to find that their ship had 
broken away from its moorings in a Polar 
hurricane. After four days of icy tempest, 
the America came riding back, and Fiala left 
the base and transferred his headquarters to 
the ship. But not for long. One night, all 
hands were awakened by a thunderous crash 
and the shriek of breaking timbers. By the 
glare of rockets the explorers saw giant masses 
of ice crowding in on their vessel. They un- 
loaded the ship in a frenzied rush. No sooner 
were they back at the base than the America 
was literally splintered to bits by the ice. 

But Fiala did not give up hope of reaching 
the Pole. Two unsuccessful northward dashes 
followed. On the first, many of the men be- 
came so discouraged that their leader took 
them back to Cape Flora, on the southern tip 
of Franz Josef Land, where they could wait 
for a relief ship. The majority of his crew 
safely settled in huts, Fiala, with a handful of 
volunteers, started back north. With their 
dog teams and sledges, they made a fifty-four- 
day trip across frozen Polar seas, the last half 
through Arctic night. During this journey, 
Fiala and one of his men fell into the fissure of 
a glacier and were rescued by their companions. 
At last they reached Rudolf Island, their 
Original base. In the spring, all was in readi- 
ness for the final dash to the Pole when, one 
night, the ice began to crack right under their 
tents. Fiala then aban- (Continued on page 148) 











Dex the past few months we 
have placed HUNDREDS of former 
clerks, mechanics and beginners in fine 
positions—with Contractors, Architects, 
and in big manufacturing plants. (Read a 
few typical letters above.) 

These men came to us because they were 
dissatisfied with their earnings and with 
their future prospects. Now they are doing 
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One man puts it this way: “I really 
didn’t know exactly what Drafting was. 
I thought it required artistic talent and a 
high school or college education. I was 


much surprised to find it wasn’t any 
harder to learn than my former trade of 
plastering.”’ 
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solve a similar personal 
problem, we invite you to 
get in touch with us. We'll 
be glad to tell you how 
you, too, can get a well- 
paid Drafting job—with- 
out risking a penny of 
your money. 


Why we 
recommend 
DRAFTING 


We believe it will pay you 
to investigate Drafting. 
Many of our most success- 
ful Contractors and Engi- 
neers STARTED in the 
Drafting room. That op- 
portunity to get to the top 
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Mail coupon for 
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able service. 
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who follows the blue-print. 
If you’re a clerk you know 
that copying figures all 
day cannot compare in 
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with creating designs and 
plans of buildings, ma- 
chinery, or the products 
of industry. 
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get away from routine 
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get a $10 a week increase 
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real future? Let us show 
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take charge of important projects is the 
best feature of Drafting. 

The work is interesting and pleasant. 
The hours are easy. You work with a 
wonderful bunch of fellows. Salaries range 
from $35 to $50 a week for beginners, up 
to $100 and more a week for experienced 
Draftsmen. 
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More and more is electricity 
lifting the weight of labor 
from the shoulders of man. 
If you are not satisfied with 
your present job, become an 
ELECTRICAL EXPERT 
and free yourself forever 
from the discontent of low 
wages. You do not need any 
previous training. Any man 
who can read and write and 
use his hands can become 
an electrical expert. 


Here is Your 
Opportunity 


The NEW YORK ELEC- 
TRICAL SCHOOL pre- 
pares you for the BIG PAY 
profession. First you learn 
the theories of electricity 
and then you put them into 
actual practice. You solve 
each problem with your 
own hands. When you have 
completed your course at 
the NEW YORK ELEC- 
TRICAL SCHOOL you can 
go to any part of the world 
and be sure of a good living. 
Write today for the 48-page 
booklet giving full infor- 
mation on how to be an 
electrical expert. 


New YORK ELECTRICAL 


SCHOOL 
40 W. 17th Street, New York 
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Glimpses of Unusual Men 
(Continued from page 147) 


doned the attempt and started south, where 
the rescue ship found him and his men. 

Back in New York, Fiala conceived the idea 
of making a specialty of outfitting explorers. 
One day, Theodore Roosevelt called upon him 
for equipment. Impressed by his personality 
and experience, the Colonel invited Fiala to 
accompany him to Brazil. Shortly after his 
return from this expedition, Fiala saw service 
on the Mexican border as captain of a machine 
gun troop. During the World War, he was 
placed in charge of the Army proving grounds 
at Springfield, Mass., with the rank of major. 

Major Fiala, who is a member of the Ex- 
plorers’ Club, is an inventor and a writer as 
well as an explorer. Among the devices he has 
originated are firearms, a sleeping bag, tents, 
and a pneumatic attachment for canoes that 
prevents them from capsizing. He is the 
author of Fighting the Polar Ice, a description 
of the Ziegler expedition; the scientific record 
of the trip; and of a book dealing with the 
Spanish-American War. 


A Patron of Sciences 


‘HE latest contribution to science by 
Colonel E. H. R. Green, son of the late 
Hetty Green, ‘‘the world’s richest woman,”’ is 
a $30,000 dirigible hangar on Round Hills, his 
277-acre estate overlooking Buzzard’s Bay at 
South Dartmouth, Mass. The building, 140 
feet long and seventy-two feet high, has been 
placed at the disposal of research men of the 
Massachusetts Institute of Technology as a 
laboratory for conducting fog-fighting experi- 
ments on the estate. It houses the Mayflower, 
a blimp presented to M. I. T. by Paul W. 
Litchfield, president of the Institute’s Alumni 
Association and of the Goodyear-Zeppelin 
Company. It will enable investigators to 
explore fog regions a mile in the air at a slow 
rate of speed. Photographs of the blimp are 
shown on page fif ty-two of this issue. 

The fog laboratory is only part of a huge 
aviation experimental center the Colonel began 
establishing at Round Hills in 1927. His in- 
terest in flying dates from Lindbergh’s trans- 
atlantic flight. The young airman’s phe- 
nomenal accomplishment fairly elated the 
multimillionaire, who presented to his ‘!nu- 
merous friends solid gold replicas of the Spirit 
of St. Louis in the form of pins. He con- 
structed a great airport, equipped with the two 
largest runways in New England, and erected 
a wall in Buzzard’s Bay to act as a break- 
water for seaplanes. The entire center cost 
more than $2,000,000. Next year, the Colonel 
says, he will turn it over to the United States 
War Department for one dollar. 

But aviation, though his most recent hobby, 
is by no means the Colonel’s only one. For 
years the latest developments in science and 
invention have fascinated him. Round Hills is 
a veritable scientists’ paradise. Here, in a 
group of completely equipped laboratories, at 
least a hundred men are conducting technical 
experiments in radio, radio movies, electricity, 
photography, and other branches of applied 
science. 

One of the most remarkable features at 
Round Hills is a private radio station, WMAF, 
which Green built in 1923 at an expense of 
$500,000. Programs are carried by wire from 
New York to the estate, where they are 
amplified and broadcast through enormous 
loudspeakers that can be heard for miles. 
Hundreds of persons journey for miles in 
boats, motor cars, and on foot to enjoy them. 
But that was not enough for the altruistic 
Colonel. He remembered those who were 
unable to reach Round Hills. In the summer 
months, a receiving set is mounted upon a 
truck which visits hospitals, homes for the 
aged, orphanages, and (Continued on page 149) 
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Glimpses of Unusual Men 
(Continued from page 148) 


other institutions. For his own amusement, 
Green has a small loop receiver attached to 
the roof of the electric brougham he has used 
ever since rheumatism made walking difficult. 

The Colonel enjoys an international reputa- 
tion as an amateur photographer, and one of 
his laboratories is devoted exclusively to 
photographic experiments. Among his per- 
sonal feats in this field is the photographing of 
scenes ten miles away with a forty-eight-inch- 
focus camera. 

Colonel Green, a man of unusual vitality 
and energy, began his scientific hobbies about 
1918, two years after the death of his famous 
mother. He was then just fifty years old, an 
age at which most men, inheriting vast 
wealth, would be content to take life easy. 

But Green had had a hard schooling. His 
mother had determined that her son should 
get acquainted with work at first hand. After 
his graduation from Fordham University, New 
York, where he studied law, she obtained a job 
for him in a law office, where he was trained in 
the legal technicalities of real estate. Two 
years later she took him to Chicago, where 
she controlled great holdings, and personally 
drilled him in the management of property. 

Three years later, in 1893, Hetty Green gave 
her son the Texas and Midland Railroad and 
sent him to .the Southwest to manage it in 
person. Here Green demonstrated that he had 
inherited his mother’s business genius. In the 
seventeen years of his management, the rail- 
road increased in value from $750,000 to 
$5,000,000. Besides, he engaged successfully 
in a number of other enterprises and also 
entered politics. The title of Colonel was 
bestowed upon him by a Texas governor. 

- Even in the Texas years, Green’s scientific 
leanings found an occasional outlet. Shortly 
after Marconi’s wireless experiments in 1896, 
Green attempted to apply the new science to 
railroading, but was unsuccessful. He assisted 
Lubin, pioneer motion picture producer, who 
was one of his employees, in his early experi- 
ments, and once financed five French flyers 
who came to grief in Texas. In 1910, the 
Colonel was summoned back to New York to 
aid his mother, whose health was failing, in 
the management of her properties. He was 
married in 1917. One hobby he and Mrs. 
Green have in common is the education of 
orphan girls. 





Small Balloons Show 
Height of Clouds 


Tor balloons are being purchased in quan- 
tity by the United States Department of 
Commerce to measure the height of clouds 
above airports. ‘‘Ceiling” information is im- 
portant to incoming airmen because low- 
hanging clouds, besides having powerful up- 
drafts rising beneath them, restrict visibility, 
making landings hazardous. When the balloons 
are inflated with hydrogen until they will sup- 
port forty grams, about an ounce and a half, 
it has been found that they rise at the steady 
rate of five and a half feet a second. The 
balloons are timed as they soar upward. The 
number of seconds that elapse before they dis- 
appear in the clouds, multiplied by five and a 
half, gives the exact height in feet of the 
“ceiling.” 

At night, a different method is employed. 
A powerful searchlight beam is projected at an 
angle of forty-five degrees and the point direct- 
ly under where the beam strikes the clouds is 
determined. As the distance from the search- 
light to this spot can be measured and used as 
the base of a right angle triangle, the upright 
leg of such a triangle can be computed, and its 
— gives the height of the clouds above the 
earth. 
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Herschel Logan 
with drawings made 
(1) before and (2) 
after ;}Federal School 













































turns INK toGOLD 


HERSCHEL LOGAN wanted to make money. He liked to draw, but his work (an 
example of which is shown in No. 1, the small crudely drawn heads above) was not 
good enough to sell. Seeing an advertisement of the Federal Schools, he filled out a 
coupon like the one at the bottom of this page. Now compare his recent work, No. 2, 
with the crude ink scratchings he did before he enrolled in the Federal Course. The 
drawing of Lincoln shows that Logan understands the proper application of ink. You 
can see for yourself how the Federal Course has “‘steadied’”’ his hand. This is the type 
of drawing that is simple, strong, masterful and pays big money to the man who can 
do it. Mr. Logan is just one of hundreds of young people making good money because 
of Federal Training. 

Publishers buy millions of dollars worth of illustrations like Logan’s, every year. 
If you like to draw let your talent make your fortune. 

Over fifty famous artists contribute exclusive lessons and drawings especially 
prepared for the Federal Course. It’s easy to learn the “‘Federal Way.” Study at 
home in your spare time. 


Test Your Drawing Talent 


Many people have a talent for art and do not realize it. It is well proven by Logan’s 
first work compared with his drawing of Lincoln. Do you like to draw? A liking for 
drawing usually indicates talent which can be developed. Our 
Standard Vocational Art Test will tell you just how much ability 
you have. Send for it, it’s free. .We will enclose with it our 
illustrated booklet, ‘A Road to Bigger Things,” which explains 
illustrating as a 
profession, tells 
about famous art- 
ists who have 
helped build up the 
Federal Course 
and shows the re- 
markable work of 
students. You’ll 
want both the 
booklet and the 
test chart. Fill out 
the coupon now. 
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of Illustrating 


FEDERAL SCHOOL OF ILLUSTRATING, 

10149 Federal School Bldg., Minneapolis, Minn. 

Please send your free book, ‘‘A Road to Bigger Things,” together with your Stand- 
ard Vocational Art Test. 
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Opportunity beckons as never 
Pree, Mishael Et, before in the Radio Industry. 
ne., aP res. “a on8 e 
Federated Radig Good paying positions, inter- 
Director, Wis esting work, a chance to be- 
Radio Trade Assn. ° . 

come independent—radio of- 
fers all this and more to ambitious men 
who seize the opportunity NOW! 


Radio Trade Association Ap- 
proves S. of E. Radio Graduates 


The Wisconsin Radio Trades Ass'n now compels 
every radio service man to pass severe examinations 
and become registered. Dealers are tired of untrain- 
ed, incompetent help. Radio trade associations the 
country over are planning to follow Wisconsin's ex- 
ample. The School of Engineering is the only institu- 
tion in the country whose course is approses by a radio 
trade association. Graduates of the S. of E. are “reg- 
istered’ without examination—14 S. of E. men suc- 
cessfully employed by R.C.A. Photophone, Inc. 


Most Thorough Practical 
Radio Course in America 


Here in this big splendidly 
equipped electrical school 
(from which Sta- 
tion WISN is oper- 
ated) you can se- 
cure in three months 
the most thorough, 
the most compact 
and practical radio 
training offered 
anywhere. Covers 
entire field of radio! 
mplete course in- 
cludes Radio Lab- 
oratory Practice, Radio Telephon 
Transmission, Code Instruction, 
matics, Service and Installation, Radio 
Merchandising. 
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Theory, Radio 
lectrical Mathe- 
Sales and 
Daily broadcasting from WISN. 
All training is 100% practical. You learn everything 
in three short months! 


TELEVISION INCLUDED 
Complete Radio Course also includes study of funda- 
mentals of Television and latest developments in 
that gigantic new field. Enables anyone to keep up 
with progress of this new industry. 

EARN WHILE YOU LEARN 
Not only do we help place our men after graduation, 
but we can arrange for part-time employment for 
ambitious men who can finance their tuition. This 
will cover part if not all of your living expenses 
while you are taking the Radio Course at the School 
of Engineering. 
SEND FOR FREE BOOK 

Send today. whhous /obliespon. for FREE catalog 
describing the wondérfut Opportunities in radio, the 
three month Radio rse, and details of our Earn 


While You Learn Plan. 
SCHODL of ENGINEERING 
School of Engineering —. 7 


Milwaukee, Wis. Dept. P.S.M. 1029 ! 
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Plant ‘‘Pills’’ Grow 
Bumper Crops 
(Continued from page 30) 


the greater number of the destructive insects. 

Careful calculations} baSed on actual ex- 
periments with these tanks, indicate that in 
two or three seasons the vegetable grower 
would repay himself, from the extra production, 
for the original outlay for tankage. 

It has been determined that the best division 
of the shallow tanks is in small sections measur- 
ing twenty by ten feet. This facilitates the 
planting and gathering of crops, and the main- 
tenance of the water level. Such small sections 
also would enable the farmer to control more 
closely the area devoted to each vegetable, 
depending on market and demand. Cost of 
the ‘‘pills” for large-area fertilization will run 
about one-half that of the best commercial 
soil fertilizers, but, with the water-tank 
method, the variability of soils and their differ- 
ing demands for “‘ renewal” are eliminated. 


CLIMATE, absence or presence of humidity, 
richness or poverty of soil—none of these 
formerly vital factors in agriculture, seems to 
affect results so far achieved by the Gericke 
discovery. Though it will not make a new 
plant grow in a climate to which it is not 
adapted, it will increase size, production, and 
rapidity of growth of all commercial crops in 
their own proper zones. 

Thus, Dr. Gericke and his students produced, 
in controlled areas, conditions of heat and 
aridity similar to those of the desert sections of 
Arizona, New Mexico, and southeastern Cali- 
fornia. On these miniature deserts, they set up 
tanks, in which were planted radishes, turnips, 
beets, lettuce, spinach, chard, tomatoes, egg 
plants, and other food crops. It was found 
that, compared with 5,000 tomato plants—a 
heavy cropping from one acre of soil—more 
than 20,000 plants of equal size and strength 
could be produced in one acre of tanks, with 
twenty-five to sixty percent greater pro- 
ductivity. 

Dr. Gericke is convinced that the real im- 
portance of the new discovery lies in the ap- 
plication of the tank principle of food produc- 
tion to the arid regions of the world. 

“Tt has been proved,” he told me, “that the 
sands of the desert are fertile, if water can be 
placed on them in sufficient quantity. But 
there are millions of such acres to which water 
cannot now be, and probably never will be, 
supplied in amounts sufficient for adequate 
irrigation. Yet a few gallons of water, thinly 
covering the bottom of a comparatively cheap 
tank, can be made to produce food in abun- 
dance, in the midst of the most barren desert. 
Any sinall spring will supply this water; it can 
be hauled in at a profit, or it can he caught in 
those areas where even a slight rainfall comes 
every winter. Anyone can build the tanks, and 
in the equable climate of the desert, from the 
latitude of Arizona southward, two crops a 
year, or at worst three crops every two years, 
can be produced.” 


4 pw COVER the bottom of a tank twenty by 
ten feet in size, containing171 tomato plants, 
for example, requires 100 cubic feet of water— 
roughly 750 gallons—with the addition of 
about half as much more during the growing 
season to make up for evaporation and absorp- 
tion. If to maintain a six-inch depth, the total 
of water is placed at 1,200 gallons, an excessive 
amount, a considerable quantity will remain 
for the next planting. This quantity of water 
would not adequately irrigate an area of land 
one half the size of this tank for one season. 
Yet an equal area of land, even if thoroughly 
irrigated, would produce at its maximum, only 
about one-fifth of the food plants that can be 
grown in the tank. Each of the earth-grown 
plants, too, would deliver only about sixty per- 
cent of the production of each of the tank plants. 
“There are few sec- (Continued on page 151) 
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ELEVEN GALLONS OF GASOLINE. Imagine more 
than FIFTY MILES TO THE GALLON. That is what 
the WHIRLWIND CARBURETING DEVICE does 
for D. R. Gilbert, enough of a saving on just one trip 
to more than pay the cost of the Whirlwind. 


THE WHIRLWIND SAVES MOTORISTS 
Minions OF Douwars Yeary 


Whirlwind users, reporting the results of their tests, 
are amazed at the results they are getting. Letters keep 
streaming into the office telling of mileages all the way 
from 22 to 59 miles on a gallon, resulting in a saving of 
from 25% to 50% in gas bills alone. 

Mark A. Estes writes, ‘I was making 17 miles to the 
gallon on my Pontiac Coupe. Today, with the Whirl 
wind, I am making 35.5 miles to the gallon.” 

. P. Goerzen writes, ‘*34-6/10 miles with the Whirl- 
wind, or a gain of 21 miles to the gallon.” 

. J. Tulp, ‘“‘The Whirlwind increased the mileage on 
on Ford truck from 12 to 26 miles to gallon and 25g 
n speed.” 

Car owners all over the world are saving money every 
day with the Whirlwind, besides having better operating 
motors. Think what this means on your own car. Figure 
up your savings—enough for a radio—a bank account— 

ed pleasures. Why let the Oil Companies profit by 
your waste? Find out about this amazing little device 
that will pay for FITS every few weeks. 


In just a few minutes the Whirlwind can be installed on any make 
of car, truck or tractor. It’s actually less work than changing your 
oil or patting water inthe battery. No drilling, tapping or changes 
of any kind necessary. It is guaranteed to work perfectly on 
make of car, truck or tractor, large or small, new model or old mod 
el. The more you drive the more you will save. 


Salesmen and Distributors wanted 


free Sample and $100.00 a week offer 
Whirlwind men are making big profits supplying this fast selling 
device that car owners cannot afford to be without. Good territory 
is stillopen. Free sample offer and full particulars sent on request. 
Just check the cogpon. 


uarantee 
No matter what kind of a car you have—no matter how big a gas- 
eater it is--The Whirlwind will save you money. We absolutely guar. 
antee that the Whirlwind will more than save its cost in gasoline 
alone within thirty days, or the trial will cost you nothing. We invite 
you to test it atour risk and expense. You are to be the sole judge. 


Coupon— -------- — 
Whirlwind fg. Co., 

999-80-E Third St., Milwaukee, Wisc. 

Gentlemen: You may send me full particulars of your 
Whirlwind Carbureting device and free trial offer. 

does not obligate me in any, way whatever. 


secre eee were serene e eP EAE Bice eee nereesees 










Be the life of the party. Xylor- 
imbists make $5 to $25 a night. rin 
No knowledge of music requ 
Wonderful for home. Free, easy 
lessons; five days’ trial; a year to 
aa Send Coupon for x 
BIG FREE BOOK! 

J. C. Deagan, Inc., Dept. 1657-4 1770 Berteau Ave., Chicago 
Sénd me, without obligation, full details of Free Trial offer 
and easy-payment plan on the Deagan Xylorimba. 

Name —— 
Address 




















Course for men of ambi- 
tion and limited time. 


7 
Electrica Over 5000 men trained. 


Condensed course in Theoretical and Practical Elec- 
including 


trical s ~ 

ngineering *: «:: 

ly related 

subjects of Mathematics and Mechanical Drawing. 

Students construct motors, install wiring, test elec- 

trical machinery. Course designed to be completed 
in one college year. 


BLISS 
ELECTRICAL SCHOOL 


Prepare for your profession in the 
most interesting city in the world. 
Catalog on req 
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110 Takoma Ave., Washington, D.C. 
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Plant ‘‘Pills’?’ Grow 
Bumper Crops 
(Continued from page 150) 


tions of the American desert on which there i is 
no annual rainfall,” said Dr. Gericke, ‘and 
almost none on which artesian wells cannot be 
brought into flowing at comparatively shallow 
depths. One rainfall, properly caught and con- 
served, will supply enough water for a number 
of these tanks for a year. The output of one 
small well, insufficient to irrigate adequately 
one acre of soil, would provide an abundance of 
water for ten acres of tanks. The cost of build- 
ing the concrete tank is about one-tenth of that 
necessary to produce water enough for soil 
irrigation and to install pumps, reservoirs, and 
canals for its conservation and delivery to the 
fields. The tank is independent of gravity or 


[: HIS vision of the future, the plant physiolo- 
gist foresees every desert spring sursounded 
with flat, shallow tanks, each containing a few 
inches of water, and each filled with food- 
producing plants i in numbers sufficient to feed 
large populations. He declares that the tank 
system will eventually replace the ‘furrowed 
field’? as a source of the food for large centers 
of population. With it, for instance, the roof of 
a skyscraper could be turned profitably into a 
vegetable or flower garden. The man with a 
city lot could add materially to the family in- 
come by the use of only a small part of his land. 

“There is now open to the man living on the 
most remote farm, in the most barren land in 
the world, the means of providing himself and 
his community, at low cost, with all the vege- 
table foodstuffs the climate will permit,’”’ con- 
tinued Dr. Gericke. ‘An area less than one- 
fourth that which, in my boyhood days, sup- 
plied the ‘garden truck’ for the family, will pro- 
duce foodstuffs of variety, quality, quantity 
and value never dreamed of by the home gard- 
ener. Incidentally, the labor required will be 
only a small fraction of that needed for proper 
tilling of the soil. This, it seems to me, is the 
greatest value of the five years of experiments 
we have been conducting—that millions may be 
fed from water, on soils that hitherto have 





Experiments Indicate 


D* HERBERT J. BRENNEN, physicist 
of Northwestern University, a few weeks 
ago revived the old theory of Sir Isaac Newton, 
the great seventeenth century English scientist, 
that light consists of corpuscles, or minute 
particles, by declaring that light is composed of 
electrons. This would mean that sunshine and 
the electrons given off from a hot filament in an 
electric lamp are, in the last analysis, the same 


Hull, of Dartmouth, that light exerts a certain 
pressure upon a body which it strikes, in the 
same way as a jet of water trained, for example, 
upon a wall. This pressure is exceedingly 
slight, but the two scientists actually succeeded 
in measuring it. They found that sunlight 
strikes the earth—or rather that half of the 
globe which it illuminates at one time—with a 
force of 160 tons. Later experiments have 
shown that a ray of sunlight has mass or 
inertia. According to Dr. Albert Einstein, a 
beam of light is deflected by the pull of gravity 
exactly like a water jet. The truth of that 
theory was proved in the sun eclipse of 1919. 
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Raise ur Pay 
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pumps, and water enough to supply many such iene these tools { 

tanks can be obtained from almost any spring, ~ ree oe help you to land a job Ng in 

well, or natural ‘tank’ on the desert.” 1 sh \ leading to salaries of from fer ND, 4 
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There are jobs for Draftsmen in all of the 
above industries. Those industries are grow- 
ing bigger every year. 

Industry cannot continue without draftsmen. All 
construction, all new machinery, all automobile 
and motor bus manufacturing, all electrical 
machinery building depend upon draftsmen. 


I train youindrafting at home by mail. You keep 
your job while learning. I even show you how to 
earn extra money. I train you entirely in your 
spare time. No previous experience is necessary. 
You do not need to beacollegemanorhigh school 
graduate to learn by my quick, easy method. 


After you have taken my training, I help you 
get a job without charging you a cent for this 
service. Employers of draftsmen come to 
me for men because they know they are not 
taking any chances on men 
trained by me. 


Men I have trained are making 
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IF YOU EARN LESS THAN $70.00 A WEEK, 
you should write to me for my Free “Pay- 
Raising Plan.” 


Mail this coupon now. It points the way to 
success and opens up a road to salaries leading 
to from $70.00 to $175.00 a week. You owe it 
to yourself to send for this Pay-Raising Plan. 
Find out how I help you locate good paying 
opportunities in practicallv all the big industries. 
The book will come to you postpaid and free, 
MAIL THE COUPON FOR IT TODAY 
Engineer Dobe, Div.’ 13-67 1951 Lawrence Ave., Chicago. 


| Free “Pay-Raising Plan’ 


ENGINEER DOBE, Div. 13-67 
1951 Lawrence Ave., Chicage 


Send me Free of all cost, ““My Pay-Rai Pian”. Also 
plan to earn money while learning to be a draftsman and 
proof of big money paying positions in great industries. 
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why 


Be Poorly Paid 
Til Train You 






Pays experts big money! 


Why earn low wages for the rest of your life! My 
intensive 90 day course in Electricity will put you on the 
road to success—where salaries range from $175 to $400 
& month—and opportunities are limitless! 





Learn by Doing Actual Jobs 


Don’t worry about your edutation—some of my best 
students have not finished their grammar school! If you 
can read and write, and have the AMBITION TO 
SUCCEED—my training methods will overcome your 
educational handicaps! 

By my methods, YOU actually wind armatures—wire 
houses—overhaul generators—test motors—operate 
switchboards—distribute ‘‘juice’’—or hunt wire trouble 
—just as you will do when you step into your better 

ying job as an electrician. No useless theory holds you 


Furthermore, it requires twelve floors in three 
buildings to house all of my up-to-date eq: ipment, and a 
staff of 35 instructors, experts in their felds, to teach 
and guide Greer students to success! It s better to be a 
Greer Student!!! 


It’s Easier to 
Work Your Way Through 
School at Greer College 


Don't let the lack of money keep you from coming here! 
years of experience have taught me that you may 
help to work your way through Greer College. To 

meet this need, I have established a large employment 
department whose only job is to help you find work. If 
neei part or full time work, these experts, with 
humerous contacts among Chicago employers, will work 
unceasingly for you from the very y you arrive at 
Greer College, and it won't cost you a cent extra! 


My FREE Book Tells How 
You Win Success 
In Electricity 


You owe it to yourself to read this book from cover to 
cover. See how thousands of, satisfied and successful 
Greer Graduates receive their training—learn how easy 
it is to work your through school at Greer College— 
Find out for yourself about this amaz opportunity 
to earn bigger pay— You'll never regret it 

Clip this coupon below and send it to me personally. 
I want to know every ambitious man by his first name— 

included—then you will get a reply that will make 
you glaci you wrote to mel rite me a letter and send 
the coupon NOW! 
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Mr. Erwin Greer, Pres. 

I Greer College, Dept. 9L. 1 
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The Bulldog of the 
Insect World 


(Continued from page 31) 


first frost, so that they never see their off- 
spring. 

When the baby wasp breaks from its cocoon 
in the ground, it immediately digs its way to 
the surface. For several weeks it lives on 
sweetened liquids, such as the nectar of flow- 
ers, honey dew, or the juice of fruits, lapping 
its food with a short rough-surfaced underlip, 
much as a cat uses its tongue. During this 
period, the wasps mate. In July the females 
start digging their underground nests. 

In years when the noisy ‘‘seventeen-year 
locusts,” or cicadas, are plentiful, they are 
often used by the wasps in place of the cater- 
pillars. If these insects, far heavier than their 
captors, are found at any distance from the 
burrows, they are carried to the spot by a series 
of curious maneuvers. The wasp drags the 
body of the paralyzed cicada high into a tree, 
grasps it firmly, and launches into space. Its 
tiny wings become a blur as it tries to carry 
its impossible burden. Wasp and cicada fall 
to the ground in a long glide that carries them 
nearer the goal. Then the wasp tugs its prey 
into the branches of another tree and takes off 
again. Often three or four glides are required 
to reach the burrow. 


But by far the most spectacular battle occurs 
when the wasp attacks the ugly fur-covered 
tarantula, which sometimes grows to the size 
of a baby’s hand and lives as long as a horse. 
Ordinarily this dreaded insect stalks about 
near its nest like a master surveying his do- 
main. But the hum of tiny wasp wings, herald- 
ing the approach of the “tarantula hawk,” 
throws it into a panic. It runs this way and 
that, searching frantically for shelter. As the 
wasp circles closer, the great spider alternately 
scurries away in terror and rears itself to fight. 
The wasp weaves in and out with lightning- 
like dashes that confuse its adversary. The 
spider strikes out again and again, missing 
each time. At last it tires, leaves an opening, 
and the wasp, one-sixth its size, dashes in. 
One plunge of its paralyzing stinger and the 
battle is over. 

However, it is not in such deadly gladiatorial 
contests, but in its steady attack upon cut- 
worms and garden pests, that the wasp proves 
a friend to farmers. Experiments may soon 
be made in breeding quantities of these insect 
allies within laboratory walls. If such tests 
succeed, squadrons of the blue and orange 
battlers will be sent forth to join the insect 
army now fighting for man. 





Gems Made to Order in 
Chemist’s Laboratory 


A FRENCH chemist, Louis Nolet, is reported 
to have discovered a new process for the 
synthetic manufacture of precious and semi- 
precious stones, including emeralds, rubies, 
sapphires, opals, amethysts, and topazes, as 
well as marble, ebony, and jade. 

Such a discovery may make it unnecessary 
for men to go to the ends of the earth for gems. 
A synthetic stone is not an imitation. It has 
the same chemical composition as the natural 
jewel, but is made by man instead of by Nature. 
An imitation has much the same appearance as 
the real gem, but possesses a different composi- 
tion. A reconstructed stone is made of small 
pieces fused together. This process has proved 
most successful with rubies. Pearls are also 
sometimes made in this manner. 

Of the 1,200 kinds of minerals known to 
science, only about 100 are classed as precious 
or semiprecious stones. Most of these, experi- 
menters predict, may be produced in the 
chemist’s laboratory. 
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es 
Your Chance 
to Enter Aviation 


THE FASTEST GROWING FIELD of opportunity in 
the world today is in the business of flying. 

Careers and fortunes will be made in aviation 
in the next ten years—made by men who learn 
it “from the ground up’’—as mechanics. It is 
engines that are making aviation—engines and 
men who understand them. 

The new International Correspondence Schools 
course in Aviation Engines offers you a real, prac- 
tical opportunity to get into aviation. It is com- 
plete, up to date, easy to understand. 

This course not only gives you a complete 
understanding of engine theory and principle, but 
an accurate working knowledge of every modern 
type of aviation engine— its carburetion, ignition, 
lubrication, timing, cooling, as well as accessories, 
up-keep and repair. 

Studying with the I. C. S. you do not need 
to save up a large sum to tide you over. You 
don’t need to give up your present job. You can 
learn, while you earn, studying in your spare 
time at home. And you can start now. Just mark 
and mail the coupon below. Do it today! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University” 
Box 7643-F, Scranton, Penna. 

Without cost or obligation on my part, tell me how J 
can qualify for the position, or in the subject, before 
which I have marked an 
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ELECTRIC 


LIGHTS 
ANYWHERE 






Household Electrical Appliances. 
Install it yourself. Write for circular. 
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MIRRORS RESILVERED 
AT HOME 


Costs near 5 cents per square foot; you 
charge 75 cents. Immense profits plating like 
new brassy, worn-off autoparts, reflectors, table- 
ware stoves, etc. Outfits furnished. Details 
FREE. Write for information. SPRINKLE, 
Plater, 94, Marion Indiana. 
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psec 
Feeding 13,000,000 
Radio Sets 


(Continued from page 41) 


Mr. Aylesworth smiled. “You mean when a 
speaker in the Democratic national convention 
was shut off in the midst of a denunciation of 
the Republican agricultural platform? That 
was an accident, and a funny one. Some 
prominent Democratic publishers called me on 
the telephone from Kansas City to protest. I 
started an immediate investigation, although I 
knew it had not been done deliberately. 

“J discovered that only the Eastern stations 
had been cut off. The interruption must have 
occurred somewhere on the telephone wires 
connecting these stations. The telephone 
company engineers traced the break. They 
found that three small boys near Pittsburgh 
had climbed a pole and cut out a length of wire 
to fix a cage for a pet rooster!” 


HAT was an accident, as was the breaking 

down of one of the telephone circuits one 
night when Secretary Hoover was speaking. 
But Mr. Aylesworth told me of deliberate 
attempts to prevent certain messages from 
getting on the air. 

“On the night of Senator Curtis’ acceptance 
speech,” he said, “someone telephoned our 
control room. The man who took down the 
receiver heard an excited voice exclaim: 
‘Stop the program! There’s an SOS on the air. 
WEAF is the only station running! Cut off at 
once!’ 

“The young man in charge was about to 
throw the switch, when the chief engineer 
intervened. He quickly tuned in on other 
stations. All were running. If the ruse had 
succeeded, Senator Curtis would have been cut 
off in the middle of his speech.” 

Sometimes, when a piece of news of unusual 
interest or importance is reported, the broad- 
casting organization itself cuts in on a program. 
For example, last New Year’s Day a California 
player in the East-West championship football 
game made a sensational run—in the wrong 
direction. That was unusual news. A pro- 
gram was interrupted long enough for a brief 
description of the freak event to be broadcast. 
In such a case, the sponsor, whose time on 
the air has been curtailed, is refunded a pro- 
portionate part of the sum he paid. 

“What happens in the studio when you get 
an unexpected piece of news or have to go 
off the air for an SOS?” I asked. “‘Doesn’t it 
throw your performers out of their stride?” 

“Not at all,” smiled Mr. Aylesworth. “They 
never know it. They keep on with their pro- 
grams just the same. But their microphones 
are disconnected until the SOS or whatever the 
interruption may be is out of the way.”’ 


NBROADCASTINGpewsevents from points 
outside the studio, Mr. Aylesworth told me, 
“nemo men” play an important role. They 
set up the microphones at the scene of action, 
at football fields, ballrooms, banquet halls, 
theaters, or other places where special programs 
are broadcast. In New York City alone, there 
are nearly three dozen of these “nemo” 
points from which speeches, music, and enter- 
tainment are broadcast regularly. All lines 
from the “nemo” points lead to the control 
board of the main studio. 

When features are sent out from theaters 
or concert halls, the “nemo” operator must 
attend several performances or rehearsals in 
advance to make notes and prepare cues for 
the actual broadcasting, as well as to plan the 
arrangement of the microphones. As many as 
sixteen “‘mikes” may be employed in a typical 
theater pick-up. 

One hour before a “nemo” vrogram is 
scheduled to go on the air, the circuits are 
tested to make sure everything is in order. 
Fifteen minutes before the opening selection, 
the lines are again tested. Five minutes before 
the deadline, the (Continued on page 154) 
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Just A Twist Of The Wrist 


Banishes Old Style Can Openers to the Scrap Heap 


HERE is a truly revolutionary invention! 
Now, all the danger and wastefulness of 
old-style can openers is ended. Now, 
every home in the land can open cans auto- 
matically the new, simple, safe, easy way 
by a handy little machine. 

Women universally detest 


too—simply go wild over it And no wonder Speedo 
salesmen often sell to every house in the block and 
make up to $10 an hour, either spare or full time. 

Frankly, I realize that the facts about this prop- 
osition as outlined briefly here! may seem almost 
incredible. So I’ve worked out a special advertising 
plan by which you can examine the invention and 
test it without risking one penny of your money. 


Generous Free Test Offer 





the old-style can opener. Yet 
practically in every home 
cans are being opened with 
it, often several times a day. 
Imagine, then, how thank- in 3" hours. 
fully they welcome this new 
method—the automatic way 
doing their most distasteful 
job. 


‘*Million Dollar’? Machine 
The Speedo holds the can— 
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FREE TEST SAMPLE OFFER. 


$2,000.00 pee 
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Now Being Offered. 
Coupon 


Brings 
Details. 


All I ask you to do is to fill out 
and mail the coupon below. You do 
not obligate yourself in any way 
whatever. Get my Free Offer. Ail 
you risk is a 2c stamp—so grab 
your pencil and shoot me the 
coupon right now. Address: 

Central States Mfg. Co., 
Dept. M-843, 4500 Mary Ave., 
St Louis, Mo. 


Central States Mfg. Co., Dept. M- i 
843, Mary Ave., St. Louis, Mo. ! 
Yes, rush me the facts and details i 








opens it—flips up the iid so you 
can grab it—and gives you back 
the can without adrop spilled, without any rough 
edges to snag your fingers—all in a couple of 
seconds It’s so easy even a 10-year-old child can do 
it in perfect safety! No wonder women— and men, 


of Py FREE TEST SELLING 
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BOYS &arn Mens Wages as 
AUTO MECHANICS 


Every city, town, and farming community is crying for auto 
and tractor men—trained the McSweeny Auto School way 

know cars and tractors inside out. Only 8 
weeks of fascinati: —- in my 
io books 


famous shop-school fits you. 
or lectures. Learn on real machines 
Write today for remarkable tuition, | | 
offer, and BIG FREE BOOK. mat 
Auto, Tractor & it. 
McSweeny avisnon Schools Ale K 


Chester at 30th St. Cleveland, O., or 263 Madison St. Memphis, Tenn. 





Travel on 
“Uncle Sam’s Payroll” 


RAILWAY POSTAL CLERKS 


MAIL CARRIERS 


‘(City and Rural) 


$1700 to $3300 Year— 


MEN—BOYS, 17 UP S"°thimebiaiece 
Paid Vacations. 


Steady Work. No Layoffs. 









\UGIPROFITS 
SELLING TIES/ 


© Even inners make big money 
oi taking orders for amazing new Supra 
wy. Value Tie Line. Just show attractive 
| FREE Sample Outfit, and the rest is easy. 
\.j Smartest styles, sturdy fabrics. and 
f \\_factory prices make them sell on sight. 
a> =6“Made in our own big mills. Addi ional line 
of Broadcloth Shirts adds to your profits. 
Full or part time. it pronosition yet. 
Lowest prices; highest commissions. 
Send For Free C»tfit 
Begin taking orders now. Free 
Tie and Shirt Outfit with sell- 
ing instructions starts you. Bl G 
FREE/ 
SELLING 










No experience needed. Noth. 
ing for you to buy. Write 


today. 
SUPRAVALUE SHIKT CO. Inc. 
4925-P. Hudson Blvd. 
No. Bergen, N. J. 


OUTFIT 
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MAKE 
MONEY 
DRAWING/ 





F you like to draw—an 
[ec sure indication 

of talent—don’t fail to make 
the most of it. Lift yourself 
above the ordinary routine 
jobs—train your ability and 
become a commercial artist. 
Good designs and illustrations 
are a necessity to modern busi- 
ness and advertising. Big prices 
are paid to artists who have 
properly trained themselves. 
Many Federal Students are earn- 
ing $2000, $4000, $5000, and 
$6000 yearly—some even more. 
The Federal Course is practical 
from A to Z, and gives you per- 
sonal criticisms on your lessons. 


How to Test Your 
Artistic Ability 


Here is an interesting, easy way to learn if your 
talent is worth developing. Send for our Art 
Ability Questionnaire, prepared by successful 
artists to test your natural sense of design, pro- 
portion, color, perspective, etc. You can do this 
without obligation, and you will be frankly told 
what your score is. We will also send you our 
book, ““YOUR FUTURE,” showing work by 
Federal Students and describing the Course in 
detail. 


Send Coupon Now for 
Complete Information 


Investigate! Send coupon now for your 
questionnaire and copy of our book 
“YOUR FUTURE” 
m Don’t Delay! 











FEDERAL SCHOOL 
of Commercial Designing 
1365 Federal Schools Bidg., 
Minneapolis, Minn. 


Please send me FREE your Art 
naire and book, “YOUR FUTUR 
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Feeding 13,000,000 
Radio Sets 


(Continued from page 153) 


Besides the regular “nemo” points with 
more or less permanent equipment, there are 
special points for special features. When 
Lindbergh returned from France, for example, 
radio reporters were stationed before micro- 
phones at the Washington Navy Yard, on the 
steps of the U. S. Treasury, on top of the Wash- 
ington Monument, in the cupola of the Capitol, 
and at the flying field in Washington, so that 
every step of his progress could be reported. 

In this way chain broadcasting covers the 
great news events whenever they can be 
anticipated. 

A striking example of how a national hook-up 
can cover an important event, allowing speak- 
ers in all parts of the country to participate, 
was the opening of the Cascade Tunnel of the 
Great Northern Railroad, last January. Ralph 
Budd, president of the company, spoke from 
the tunnel’s mouth, in the state of Washing- 
ton. Then a member of the Interstate Com- 
merce Commission spoke from Washington, 
D. C. General W. W. Atterbury, president of 
the Pennsylvania Railroad, spoke from Phil- 
adelphia; Madame Schumann-Heink sang from 
San Francisco; an orchestra played in New 
York; and Herbert Hoover, then Secretary of 
Commerce, closed the program with an address 
from Washington, D. C. There were twelve 
switches across the continent to make .up a 
single program lasting one hour. 


ROADCASTING news features is but one 

phase of the “unsponsored” programs 

paid for by the broadcasting company itself 
instead of by an advertiser. 

“The main purpose of broadcasting,” Mr. 
Aylesworth said, ‘‘is not to make money. It 
is to give the public such increasingly better 
programs that people will continue to buy and 
use radio sets and tubes. And that works to 
the advantage not only of the manufacturing 
companies whose money is invested in the 
National Broadcasting Company, but to all 
makers of radio equipment, and the general 
public as well. 

“‘T believe the time will never come when all 
radio programs will be sponsored by adver- 
tisers. There are certain public services that 
broadcasters must render if they are to con- 
tinue in business. Sending out religious 
services is.an example. We make no charge 
for broadcasting those. I believe the number of 
people who listen to Dr. Cadman, Dr. Fosdick, 
Dr. Poling, and RabbijWise is greater than the 
total church attendance in the United States. 


“HEN there are addresses by public 
officials. When the, President of the 
United States speaks, we feel it our duty to 
give everybody a chance to hear him. The 
same is true for lesser officials on special 
occasions. Again, there is the noonday agri- 
cultural bulletin service prepared by the experts 
of the U. S. Department of Agriculture. It 
produces no revenue for us, but it reaches a 
great public which has signified its interest by 
writing us tens of thousands of letters. We 
also broadcast without charge the important 
sporting events, and many kinds of musical 
programs. We have one feature, ‘Cheerio,’ a 
brief‘inspirational talk every morning at half 
past eight which thousands of radio listeners 
regard as the most valuable thing they hear. 
We know that because of the letters we get— 
more than 100,000 a month. When ‘Cheerio’ 
last spring suggested that perhaps people were 
getting tired of hearing him, we got 56,000 
letters in one day begging us not to let him 
stop.” 

For these unsponsored entertainment and 
educational programs, supplied by the broad- 
casting company; each associate station is 
charged forty-five dollars an hour. They are 














at liberty to use as (Continued on page 155) 


“nemo” operator is given his cue to stand by. 
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Double Strength 


Krusher Grip 


Will increase the pre 
and size of your arm 


Send 25 cents 


for a KRUSHER GRIP and we 
will send you FREE 


A beautifully illustrated booklet which 
tells you how to develop your muscles in 
chest, neck, arms and legs. How you 
can build up your energy and power. 

Some of the world’s greatest athletes 
posed for photos for this booklet. 

Fill in the coupon and mail with your 
remittance today. 

This offer is only good for 30 days. 

A Krusher Grip and with it this 
wonderful book for 25 cents. 


The Jowett Institute 
of Physical Culture 


422 Poplar St, Dept. 29X, Scranton, Pa. 


Dear Mr. Jowett: 

Enclosed is 25 cents for your’ double strength 
Krusher Grip with which I am to receive your 
illustrated booklet FREE 
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fascinating little book tells the story. It is yours free IF you 
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a 
1929 ATLAS 


Given to readers of Popular Science Monthly 
who take advantage of this offer now made in 
connection with 


Webster’s New 
International 
Dictionary “Wetec” 


The ‘‘Supreme Authority’’ 


A complete reference library in dictionary 
form, with 3000 pages and type matter equiv- 
alent to a 15-volume encyclopedia, all in a 
single volume, can now be yours on the fol- 
lowing remarkably easy terms: 


The Entire work (with 1929 ATLAS) 


Delivered for $1.00 


and easy monthly payments thereafter (on 
approved orders in United States and Can- 
ada). You will probably prefer the beautiful 
India-Paper Edition which is 


Reduced About One-Half 


in thickness and weight as compared 
with the Regular Paper Edition 

Over 408,000 Vocabulary Terms and in 
addition, 12,000 Biographical Names, 
nearly 32,000 Geographical Subjects, 
3,000 pages, 6,000 illustrations. 

Constantly improved and kept up to date. 
“To have this work in the home is like send- 
ing the whole family to college."” To have it 
in the office is to supply the answers to 
countless daily questions. 


To Those Who 
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MERRIAM CO. 
Dept. S., Springfield, Mass. 
Please send me free of all obligation or expense, 
complete information, including ‘125 interesting 
Questions” with references to their answers, striking 
“Facsimile Color Plate’’ of the new bindings, with 
terms on your Special Offer on Webster's New 
International Dictionary to readers of Popular 
Science. 10-29 
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“STAMMERING | 


lfs Gause and Gire * 


You can be quickiy cured Fa stammer. Send 10 

cents, coin or stamps, for 288-page cloth bound book 

on Stammering and we eee It tells how I cured 

myself after Stammering and Stuttering for 20 years, 
BENJAMIN N. BOGUE 

11870 Bogue Bidg., 1147 N.111.St. Indianapolis # 


STUDY AT HOME 
Become a lawyer. Legally trained 
men win high positions and big 
success in business and public life. 
Beindependent. Greater epocetani - 
. Bi rpo- 

with legal 
























| We guide you step by step. Youcan train at home dur- 

me spare time. Degree of LL.B. conferred. LaSalle 

students found among practicing. attorneys of every 

s'ate. We furnish all text material, including fourteen-volume 
Law rary. Low cost, easy terms. Get our valuable 64-page 
Law Guide’’ and ‘‘Evidence’’ books FREE. Send for them NOW. 


LaSalle Extension University, Dept. 1983-L Chicago 
The World’s Largest Business Training Insiitution 


ELECTRICAL ... 
ENGINEERING 


Intensive, practical—technical courses. Engineering 
degree in 2 years. Diploma in 1 year. Also Special Short 
Courses in Practics| Electricity—Power Plant Opera- 
tion—Armature Winding—Radio—Electric Refrigera- 
tion—Aviation—Electricity—Electric Welding. LOW 
FUITION RATES. Faculty of recognized experts. 
xtensive Laboratories. Free employment service for 
secured during training. 
h year. Write for catalog. FINLAY ENGINEER- 
oN COLLEGE. 1001-B Indiana Ave., Kansas City, 
0. 
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Feeding 13,000,000 
Radio Sets 


(Continued from page 154) 


many or as few of the unsponsored hours as 
they desire. 

I wanted to know how many people are 
reached by chain broadcasting. 

‘*We can make a pretty close calculation,” 
Mr. Aylesworth answered. ‘Manufacturers 
tell me that about 13,000,000 sets are now in 
use and that this year’s sale of 5,000,000 or 
more, after allowing for replacements, will 
increase the number being used to more than 
15,000,000. Allowing only a fraction over three 
persons to each set, we have a possible radio 
audience of 50,000,000 in the United States. 


“ TNTERNATIONAL broadcasting is com- 
ing,” said Mr. Aylesworth. “I have just 
returned from Europe, where I looked into 
that possibility. Though few European stations 
are equipped yet to render effective service, 
I found them all interested in our musical 
programs and in our public addresses. Even 
on the Continent, there is a rapidly growing 
audience which understands English.” 

One curious thing about English radio sets, 
Mr. Aylesworth related, 1s that headphones 
are used with most of them. There are few 
loudspeakers. In the British Isles, radio is al- 
most universally called ‘‘wireless.”” When it 
is called “‘radio” the word is pronounced with 
a short “a” as if it were spelled “‘raddio.” 
During the last presidential campaign, many 
people made fun of Governor Smith for speak- 
ing of the “‘raddio.” Apparently, he had 
authority for the pronunciation. 

Already international broadcasts are meet- 
ing with considerable success, I was told. 
Features from New York are rebroadcast by 
short waves from stations KDKA, in Pitts- 
burgh, Pa., and WGY, in Schenectady, N. Y. 
As a result, South America is getting many 
of our programs. 

“In these experiments,” said Mr. Ayles- 
worth, “we have learned some surprising 
things. For instance, in the north-and-south 
direction, the short-wave system seems to 
work pretty well. Eastward and westward, 
however, the results are not so good. The 
British Broadcasting Company made great 
preparations to pick up President Hoover’s 
inaugural address, but all they got clearly was 
the administration of the oath of office by 
Chief Justice Taft. 


re I ws HER strange thing is that the power 

of astation sometimes doesn’t seem to 
have much to do with its range. Take our 
principal station, WEAF, as an illustration. It 
is located on Long Island twenty-two miles 
from New York. Its power is fifty kilowatts, 
but its signals arrive in Manhattan with an 
energy of only five kilowatts, and some parts 
of the city cannot pick them up at all. Station 
WOR, in Newark, N. J., has only five kilo- 
watts of power, but reaches some parts of New 
York better than WEAF does. Radio engi- 
neers can only partly explain such things. 
They are mysteries that will have to be solved 
before international radio becomes entirely 
dependable.” 

‘And new developments in broadcasting?” 
I asked in parting. 

“The presentation of drama over the radio 
is one thing. Experiments in that direction 
have met with wide approval. Great plays can 
be rearranged to carry their appeal through 
the ear alone. We are also looking forward to 
sound movies, broadcast from radio stations 
and received in the home. I doubt whether we 
will have successful visual presentation by 
television of events as they occur. Engineers 


| tell me that there are almost insurmountable 


technical difficulties in the way of such trans- 
mission. But we expect, some day, to present 
the face, and perhaps the figure, of the speaker 
before the microphone, though not life-size.” 
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Dont BEA 


Worp Fumbuer 
all your Life! 


EOPLE dislike talking with you if you are 
always groping for the right words—always 
stammering and saying ‘‘er—er’’ or ‘‘you 


know what I mean.” Your poverty-stricken 
vocabulary makes you appear stupid, even 
though you are not. 

But if you express your thoughts smoothly 
and easily, never hesitating for the right word, 
everybody realizes that you have an alert, 
active brain, and are well-educated. Your 
happy freedom of expression gives your per- 
sonality a chance to “get across.” 


Stop Groping for Words 


Every time you talk, every time you write, you 
show the extent of your education and culture. When 
you use the wrong word, when you mispronounce or 
misspell a word, when you punctuate incorrectly, 
when you use flat, ordinary words, you handicap 
yourself more than you will ever know. For people 
are too — to tell you about your mistakes. 

To achieve your ambitions it is essential that you 
use good —- as instinctively as you tie your shoes. 
Business today demands men and women who use 
correct, concise, forceful language. Society demands 
education and culture, demonstrated by the use of 
correct, interesting, and convincing language. 

For many years Mr. Cody, one of our greatest 
authorities on English, studied the problem of creat- 
ing instinctive habits of using good English. After 
countless experiments he finally invented a simple 
method by which you can acquire a better command 
of the English language in only 15 minutes a day. 


Send for Free Book on English 


A new book explaining Mr. Cody’s remarkable 
method is ready. If you are ever embarrassed by 
mistakes in grammar, spelling, punctuation, pro- 
nunciation, or if you cannot instantly command the 
exact words with which to express your ideas, the 
new free book, ‘‘How to Speak and Write Masterly 
English,”’ will prove a revelation to you. Send the 
coupon, a letter, or a tal card for it now. SHEr- 
win Copy Scuoou or ENG.isH, 1810 Searle Building, 
Rochester, N. Y. , 

Sherwin Cody School of English 
1810 Searle Building, Rochester, N. Y. 

Please send me your free book, ‘“‘ How to Speak and 

Write Masterly English.’’ 
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A NEW 
Edition 


Thoroughly revised—greatly 
enlarged and offering a 


wealth of new, up-to-the- 
minute information 


THE 
RADIO 
MANUAL 


Revised Edition 


Complete new chapters on aircraft radio equip- 
ment; Practical Television and Radiomovies with 
instructions for building a complete outfit; radio 
interference; 100%, modulation; latest equipment 
of. the Western Electric Co.; the Marconi Auto- 
Alarm System; and many other developments of the 
past year. All this information is added in the new 
edition and, besides, the entire book has been 
brought right up to date with much new material. 
The io Manual continues to be the one complete 
and up-to-the-minute handbook covering the entire 


radio field. 
A 
Complete 
Course in 
a Single 
Volume 


20 big chapters cover: 
Elementary Elec- 
tricity and Magnet- 
ism; Motors and 
Generators; Storage 
Batteries and Charg- 
ing Circuits; The 
Vacuum Tube; Cir- 
cuits Employed in Vacuum 
Tube Transmitters; Modula- 
ting Systems and 100% Modula- 
tion; Wavemeters; Piezo-Electric 
Oscillators; Wave Traps; Marine 
Vacuum ube Transmitters; 
Radio Broadcasting yo Arc Transmitters; 
Spark Transmitters; mmercial Radio Receivers; 
Slenesal Auto-Alarm; Radio Beacons and Direction 
Finders; Aircraft Radio Equipment; Practical Tele- 
vision and Radiomovies; Eliminating Radio Inter- 
ference; Radio Laws and Regulations; Handling 
and Abstracting Traffic. 

An immense amount of information never before 
available including detailed descriptions of standard 
equipment is presented. 


Prepared by Official 
Exa Officer 


The author, G. E. Sterling, is Radio Inspector 
and Examining Officer, Radio Division, U.S. Dept. 
of Commerce. The book has been edited in detail 
by Robert S. Kruse for five years Technical Editor 
of QST, the Magazine of the American Radio Relay 
League. Many other experts assisted them. 


Free Examination 


The New Edition of “The Radio Manual” has just 
been published. It contains 900 pages and 369 illustra- 
tions. Bound in Flexible Fabrikoid. The coupon brings 
the volume for free examination. If you do not agree 
that it is the best Radio book you have seen, return 
it and owe nothing. If you keep it, send the price of 
36.00 within ten days. 


Order on This Coupon 
So 
| D. Van Nostrand Co., Inc., | 

250 Fourth Ave., New York 


Send me the Revised Edition of THE RADIO 
MANUAL for examination. Within ten days 







after receipt I will either return the volume or 
send you $6.00. the price in full. (P.S.M. 10-29) 
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| the plate. 





Here Are Correct Answers 
to Questions on Page 70 


1. The light sensitive material on the celluloid 
film consists of a mixture of gelatin and silver 
bromide. In some way not yet fully under- 
stood, the light falling on the silver bromide 
causes a molecular change in its structure 
which cannot be detected by ordinary means 
but the effect of which shows up in the devel- 
opment of the plate. The silver bromide 
which has been exposed to light is acted on by 
the developing agent and reduced to metallic 
silver in such a finely divided state that it 
appears black. The silver bromide not exposed 
to the light is not affected by the developer 
and subsequently is dissolved away by the 
ee of soda solution called the fixing 
ath. 


2. The difference between a fast lens and a 
slow lens is not in the material of which the 
lens is made. A fast lens is one which will 
focus a sharp picture with a relatively large 
opening, so that a greater amount of light is 
allowed to strike the sensitive plate. ' With a 
fast lens, therefore, the exposure is shorter, be- 
cause the silver bromide is more rapidly affect- 
ed by the stronger light coming through the 
larger opening. 


| 3. Daguerre and Niepce made the first 


photograph in 1839. 


4. The focal length of a lens determines the 
size of the image which will be produced on 
The shorter the focal length the 
smaller the image on the plate if the distance 


| from the object photographed to the lens re- 


mains constant. The proper focal length of a 
lens, therefore, is such that the view embraced 
within an angle of forty-five to fifty degrees 
will be reproduced on a plate of the size you 
wish to use. This means, roughly, a lens of 
eight and one quarter inch focal length for a 
five by seven plate or of six-inch for a four by 
five plate, and so on. If a longer focal length 
lens is used the angle of view embraced by the 
camera will be smaller than forty-five or 


| fifty degrees. 


5. Pictures of sporting events are usually 
taken with cameras equipped with focal plain 
shutters. Such a shutter consists of a curtain 
with a thin horizontal slit in it which travels 
from top to bottom, in front of and close to 
the plate in the camera. The entire plate, 
therefore, is not exposed at exactly the same 
moment, and, as the image is projected on the 


. plate upside down, the wheels of a racing car, 


for instance, are exposed on the plate before 
the upper part of the body. In the meantime 
the car has moved slightly, so that the wheels 
are photographed when the car is in one posi- 
tion, and the upper part of the body when it 
is in another. 


6. Special lenses are needed to take colored 
movies only in the sense that a very fast lens 
is necessary. Such a lens will work equally 
well for ordinary photography without color. 
The high-speed lens is necessary because in 
front of the lens must be placed colored filters 
which cut down the effect of the light to such 
an extent that much more light is needed. 


7. The maximum size of a sharply defined 
enlargement depends entirely on the sharpness 
of details in the original picture. If the original 
picture is very sharp there is no practical 
limit to the size of the enlargement which can 
be made, for the larger the enlargement, the 
farther away the observer will naturally 
stand when looking at it, so that the detail will 
apparently remain as in the original picture. 


8. Besides the fact that an anastigmat lens is 
faster than a cheaper lens, it gives much 
sharper definitions, (Continued on page 157) 
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Here Are Correct Answers 
to Questions on Page 70 
(Continued from page 156) 


particularly near the edges of the picture. The 
ordinary cheap rapid rectilinear lens focuses 
sharply only at the center of the picture, 
whereas the anastigmat lens covers the entire 
plate with great sharpness. 


9. Stereoscopic pictures are taken in a camera 
fitted with two lenses separated at the same 
distance as are the human eyes. Consequently 
when you look at a stereoscopic picture 
through the proper lenses the view appears 
exactly as you would have seen it if you had 
stood in front of the camera when the exposure 
was made. The eyes automatically super- 
impose one view over each other, so that near 
and far objects bear the same relation to each 
other in the picture as in the actual scene. 


10. The speed of a lens, or the rapidity with 
which it will properly expose for any given 
picture, depends on the opening through the 
lens. The “f” stands for focus. An f/8 lens, 
for instance, is one in which the largest stop, 
or opening in the diaphragm, is one-eighth of 
the focal length. An f/8 lens, for instance, of 
eight-inch focal length, could use as its largest 
stop a diaphragm with an opening one inch in 
diameter. An f/6.3 lens of the same focal 
length could use a maximum stop or diaphragm 
opening of 1.269 inches. 


A New Slant on 
House Painting 
(Continued from page 77) 


be painted for the same reason, and so will the 
top and bottom edges of the doors. Going to 
varnish the floors?” 

“I don’t know. Is that the thing to do?” 

“Yes, if they’re wood. I go over an oak 
floor twice with filler to fill the pores, and then 
give it three coats of the best varnish I can get. 
Wax it, and you’ll have a floor to be proud of. 
Your inside walls are to be plaster, I take it, 
and I recommend flat paint, maybe stippled.” 

“Flat paint? What’s that? Doesn’t all 
paint lie flat?” 

“That’s not the kind of flat I mean,”’ Martin 
smiled. “Paint with no shine is what I’m 
talking about. You see, when you make paint 
with linseed oil it dries with a gloss, and you 
can’t get anything better to use outdoors, be- 
cause it turns the weather. But people don’t 
like shiny walls inside; they prefer a dull 
finish—flat. That kind of paint is made with 
turps instead of linseed, or some other kind of 
oil that doesn’t gloss. The trim is different. 
That can be glossy; glossier than paint, even; 
so it’s generally enameled. Enameling used to 
be a fussy job. But there are new enamels out 
that only take four hours to dry and are so easy 
to put on that anyone can do it.” 

“Ts that the stuff called lacquer?” 

“No, that’s something else. Enamel is made 
with linseed oil, but lacquer has the same 
stuff in it as celluloid. When lacquer came out 
everybody began to use it because it dried so 
fast; you could lacquer a chair and use it in 
half an hour. But then enamel was made to 
dry almost as fast, and now lacquer is used 
mostly for furniture and small things, and 
enamel for trim and big surfaces. Lacquer is 
used on floors, too, because it’s so haid.” 

To Bob, the advice of his painter triend was a 
revelation, for where he had thought of paint 
only for its appearance, he now recognized it as 
a powerful agent of preservation against rot 
and rust. The economy of a paint job, he saw, 
was not in its first cost, but in the length of 
time it would last, and so he counted himself 
ortunate in having the painting of his new 
house in the hands of so competent a man as 
Jim Martin. 
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my drafting and_ speci- 
fication offices where a 
large staff of experienced 
experts is in my constant 
employ. All drawings and 
specifications are pre- 
pared under my personal 
supervision, 








Take the First Step Today 


If you have a useful, practical, novel idea for any new article or for an improvement 
on an old one, you should communicate with a competent Registered Patent Attorney 
AT ONCE. Every year thousands of applications for patents are filed in the U. S. 
Patent Office. Frequently two or more applications are made for the same or sub- 


stantially the same idea (even though the inventors ma 
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authorized members of my staff. Feel free to 
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that I can help you. Highest references. But 
FIRST —clip the coupon and get my free 
book. Do THAT right now. 


No Charge for Information 
on How to Proceed 


The booklet shown here contains valuable 
information relating to patent procedure that 
every inventor should Rooe. And with it I 
will also send you my ‘Record of Invention’’ 
form, on which you can sketch your idea and 
establish its date before a witness. Such evi- 
dence may later prove valuable to you. ar 
mail the coupon and I will send you the booklet 
and the ‘Record of Invention’ form, to- 
gether with detailed information on how to 
proceed and the costs involved. Do this 
NOW. No need to lose a minute’s time. The 
coupon will bring you complete information 
entirely without charge or obligation. 


Clarence A. O’Brien 
Registered Patent Attorney 
and Attorney-at-Law 


Member of Bar of Supreme Court of the 
United States; Court of Appeals, District of 
Columbia; Supreme Court, District of Col- 
umbia; United States Court of Claims. 
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! Gambled zZ* 
and Won 


$35,840 


in 2 YEARS” 





A Story for Men and Women 
who are dissatisfied with 
Themselves 


WO years ago my earnings were $2,080 

per year! I was discontented, unhappy. 
I was not getting ahead. And I wanted the 
luxuries of life like other people. 

But it all seemed hopeless. I was beset with 
fears—afraid of losing my job—afraid of the 
future. I was ‘“‘scatterbrained.”” I had a 
thousand half-baked ideas to make more 
money, but acted on none of them. 

Today I have an income of $20,000 a year— 
$17,920 more than it was two years ago. A 
difference of $35,840. 

Once I wandered through life aimlessly. To- 
day I have a definite goal and the will to reach 
it. Once I looked forward hopefully to a $5- 
a-week increase in salary. Today I look for- 
ward confidently to a $100-a-week increase in 
my earnings. 

hat magic was it that changed my whole 
life? Here’s the answer in one word—Pelman- 
ism. I gambled 2c on it. Yet without it, I 
might have stayed in a rut for life. 

Pelmanism taught me how to think straight 
and true. It focused my aim on one thing. It 
dispelled my fears—improved my memory. 
Initiative, organizing ability, forcefulness were 
a natural result. Inertia disappeared—so also 
mind-wandering and indecision. With new 
allies—and old enemies beaten—I was pre- 
pared for anything. 

{ want other average men to gamble 2c as 
I did. For the cost of a postage stamp I sent 
for the booklet about Pelmanism, called ‘“‘Sci- 
entific Mind Training.’”’ Reading that free 
book started me on my climb. 


+ * * 


The Pelman Institute will be glad to send 
a copy of ‘‘Scientific Mind Training” to any 
interested individual—FREE. It explains Pel- 
manism—tells how it has helped over 700,000 

ople during the last 25 years. World figures 
ike T. P. O’Conner, Frank P. Walsh, Prince 
Charles of Sweden and many others praise this 
book—which may completely alter your own 
life. And it’s FREE. No obligation. Simply 
mail coupon NOW. 


THE PELMAN INSTITUTE OF AMERICA 
71 West 45th Street, Suite 8710, New York 
oe ' 
THE PELMAN INSTITUTE OF AMERICA 
Suite 8710, 71 West 45th St., New York City 


Please send me without obl ation your free booklet 
“Scientific Mind Training.’’ his does not place me 
under any obligation and no salesman is to call on me. 
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Fish Kept Fresh 
1,500 Miles from Sea 


(Continued from page 58) 


it back again. The result is a compact refri- 
gerating system controlled by a thermostat 
that automatically holds the interior of the car 
at any desired temperature, whether it is 
twenty degrees for frozen fish or forty degrees 
for canteloupe. 

In a recent experiment, a shipment of ten 
tons of frozen fish was sent from Groton, 
Conn., to Fort Worth, Texas, where it arrived 
after eleven days, with the temperature of the 
contents at fourteen degrees—four degrees 
colder than when they started. After this 
experiment, the frozen fish firm that made the 
shipment ordered an entire fleet of the new 
refrigerator cars. 

Supplementing these rail carriers are motor 
trucks that provide winter cold for meat and 
fish. Striking in appearance, they are painted 
shiny aluminum or pure white to reflect away 
outside heat. One type keeps its interior cold 
with blocks of “dry ice,’ an artificial snow 
at 109 degrees F. below zero. Lowered through 
hatches in the top for transporting ice cream, 
they can maintain a temperature of six degrees 
IF’. Fifteen degrees is cold enough for frozen fish. 
Other trucks use mechanical refrigerating 
plants with compressors run from the drive 
shaft, or silica gel cooling systems like that 
of the new-type freight car. One novel system 
places cans of frozen brine—really “salt-water 
ice”—within the compartment of a motor 
truck or motorcycle with delivery compart- 
ment, and maintains the chamber at tem- 
peratures as low as two degrees. 


OLD storage trucks such as these operate 
over considerable distances, as between 
Chicago and Milwaukee and between Exmore, 
Va., and New York City—the latter a run of 
fifteen hours or less for a fast truck. They 
carry all manner of perishable goods, from but- 
ter to frozen fruit. One unusually large truck 
used by a Brooklyn, N. Y., firm of packers 
transports eight tons of meat chilled to forty- 
five degrees or lower. 

Refrigerator cabinets for retail stores com- 
plete the chain of low temperature handling 
from factory to buyer. These convenient little 
metal boxes, which stand in the corner of a 
grocery store, are kept cold with dry ice. They 
keep packages of products such as frozen fish 
ready for the customer. Here, then, is a sort of 
sub-freezing ‘‘underground railway” that 
keeps food fresh from the factory to the home. 

Storage yards and depots along this imaginary 
railroad are the cold storage warehouses, the 
great food reservoirs whose combined chilling 
power in the United States is equivalent to the 
melting of about a million tons of ice a day. 
The average warehouse keeps’almost half its 
rooms at less than zero, and none of them at 
more than thirty-four ’ degrees. And not a 
single cake of ice will you find anywhere in the 
building. Instead, a maze of pumps and com- 
pressors forces chilling ammonia through the 
— and maintains the rooms at a dry, searing 
cold. 


GTRANGE things are kept in these cold 
storage rooms—nuts, furs, ink, plant seeds. 
Even a consignment of rattlesnakes once went 
into cold storage in a Southern state. Imagin- 
ing winter had come they hibernated and re- 
mained in their winter slumber until they were 
sold, thus disposing of what might have been 
an embarrassing storage problem. 

The boon of cold storage is that it enables 
surplus food products obtained in times of 
plenty to be held over until a time when the 
supply is scarce. The result is that prices are 
stabilized and a plentiful supply at all times is 
assured. And as for the familiar question, 
“Are things kept in cold storage as wholesome 
as fresh foods?” the Food Research Laboratory 
of the Bureau (Continued on page 159) 
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Without charge or obligation, we will 
inform you on any questions you may put 
to us touching on patent, trade-mark and 
copyright law. You may ask: “Should I 
protect myself by patent, or register under 
the trade-mark or copyright laws? What 


kind of a patent should I obtain?” and 
many other questions that may occur to 
you. These are vital points to consider 
and questions will be cheerfully answered, 


Don’t Lose Your Rights 
To Patent Protection 


Before disclosing your invention to any- 
one send for blank form “EVIDENCE 
OF CONCEPTION” to be signed and wit- 
nessed. As registered patent attorneys 
we represent hundreds of inventors aj) 
over the United States and Canada in the 
advancement of inventions. The form ih 
“Evidence of Conception,” sample, instruc- {f 
tions relating to obtaining of “‘wamees and 
schedule of fees sent upon request 
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offer enormous opportunities for 
earning fortunes. If you are of an 
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centrate on things that are really 
NEEDED. Get Raymond Yates’s new book. 


‘67000 Needed Inventions” 


Costs only $1.50 and may start you thinking alo 
the right lines. You'll get nowhere just fussing around. 
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of Chemistry at Washington, D. C., has gone 
e pains to answer it. 

ay 4 that, with today’s modern facilities, 

poultry, meat, fish, butter, and eggs can be 

stored from nine to twelve months without even 

appreciable loss in flavor—and much longer 

without loss in food value or wholesomeness. 

As a matter of fact, this is far in excess of 
the actual time such articles are stored. The 
average for most of the principal food products 
is less than six months. To give a few typical 
figures, eggs are usually kept slightly less than 
six months; beef, about two and a half months; 
poultry, two and a half months; mutton, four 
and a half; fish, six and a half. 

The chemists also found that a chicken is 
more likely to spoil after only a couple of days 
in the housewife’s icebox than after fourteen 
days in the well-chilled box of the wholesaler, 
or after eight months in the freezer of the cold 
storage warehouse where the temperature is 
about ten degrees F. Eggs six months in cold 
storage cannot be told from fresh ones; the 
test has been tried many times. 

Moreover, only foods of the finest quality 
are sent to the cold storage rooms; the others, 
which do not keep as well, must be sold at 
once. Thus it may happen that “cold storage” 
food may often be of better quality than 
“fresh” food, despite the traditional prejudice 
against it. 


ppaom cold-storage handling on a large scale, 
experts have learned many facts that can 
be applied to good advantage in a housewife’s 
icebox. Lemon and eggs, as most housewives 
know, cannot be kept in the same icebox; the 
eggs come out with a pronounced lemon taste. 
So marked is this property that cold storage 
men do not even keep them in the same 
building. The same characteristic is true of 
other citrous fruits, though lemons are the 
worst offenders. Along with oranges and 
canteloupes, they should be kept as near as 
possible to the top of the ice box, where the air 
circulation is best and odors are less likely to be 
carried downward to the lower shelves. Meat, 
butter, poultry, milk, and drinking water be- 
long in the coldest part of the box, right next 
to the ice section. Bananas and butter don’t 
get along well together in the household re- 
frigerator, and fish are a familiar source of 
trouble—though a fish carefully cleaned and 
washed is almost odorless. Fish are seldom 
carried in general cold storage, as they form a 
separate ‘branch of the business. 

One mistake made by inexperienced house- 
keepers is the placing of a sheet of newspaper 
around the ice: cake to conserve it. True, it 
keeps the cake from melting—and by the same 
token it destroys the efficiency of the ice box, 
which is kept codl solely by the melting of 
ice. If wrapping must be done, it might be 
well to insulate the whole icebox against the 
heat of outside air. Modern mechanical or 
electrical household refrigerators are already 
insulated. 


Nine-Day Mail to Chile 


[- TAKES a letter nine days, now, to travel 
from New York to Chile. The new air 
mail service, just opened, clips ten days or 
more from steamship time and opens a new 
era of speedy communication between the 
United States and South America. 
The long-awaited service is an extension of 
the American air line that already stretched 
as far south as Mollendo, Peru. Now reach- 
ing to Santiago, Chile, it gives impetus to an 
aerial network that is speedily linking all of 
South America with an airway system as 
modern as that of the United States and in 
Many ways more ambitious. 
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“I’m going to raise 
his salary” 


“T’ve had my eye on him for some time and I 
know he can handle bigger work. 

“He studies those I.C.S. textbooks every chance 
he gets, and I want to tell you it has made him a 
valuable man for this business. 

“I’m going to raise his salary and give him that 
new job we were talking about. I wish we had 
more men like him.” 

How do you stand when your employer checks 
up his men for promotion? Does he pass you by as 
just a routine worker, or docs he think of you as 
a man who is ambitious to get ahead? Won’t you 
be far more likely to get the ‘promotion if he knows 
you are studying at home and are really preparing 
yourself to handle bigger work? 

Think it over. Then act. It takes only a moment 
to mark and mail the coupon and find what the 
International Correspondence Schools can do for you, 
yet that one simple little step may be ,the means of 
changing your whole life. “Do it now. 
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First Scientific Census 
(Continued from page 51) 


tinguishable from thousands of others like it by 
tell-tale holes made by punching machines. 
These holes represent a mechanical transla- 
tion of the information written on the census 
card. Thus they identify John Smith, tell his 
occupation, age, and so on. 

About 1,000 girls transfer the information 
from the forms to the cards by means of hand- 
operated punching devices. But when cards 
are being prepared for a certain locality, New 
York State, for example, the robots are brought 
into play. Part of the punching is done by the 
automatic gang puncher, which can be adjusted 
to handle cards in any desired grouping, such 
as occupation, nationality, or age. 

From the punching machines, the cards go 
to other devices which sort them according to 
the information desired. This operation re- 
quires from fourteen to sixteen runs for each 
set of cards. For instance, the nationality of 
the citizens of the State of New York is to be 
determined. The New York State cards are 
run through the assorting machines. Fast mov- 
ing rollers carry the cards over the robot’s swift 
mechanical fingers. As these fingers reach the 
holes designating nationality, the cards drop 
into various containers—the German-born in 
one, the British-born in another, and so on. 


R SUPPOSE that the Bureau wants to 
find out how many people in New York 
State are white. The cards are rerun through 
the assorters, and the machines separate the 
various races according to the punched holes. 
To sort the cards according to occupations or 
professions, the cards again are rerun and re- 
assorted. As many as twelve different group- 
ings can be made by one of the new machines. 
The assorters, however, do no counting. 
That part of the job is left for the automatie 
tabulators, which are operated electrically. 
Tiny wire brushes form electrical contacts 
through the holes in the cards and electrically 
record the totals to be ascertained. 

For example, if the persons in various occu- 
pations are to be counted, the cards are taken 
from the assorters and placed in the tabulators. 
Each of these is able to count as many as ten 
different occupations at one time. As the cards 
pass through, the wire brushes, adjusted for 
that particular count, reach for them. Elec- 
trical contacts are made at the holes, and the 
recording device, similar to that of an adding 
machine, registers the number. At the end of 
the run a button is pushed and the total is 
printed on a slip of paper—not only the total 
of persons in one occupation, but the totals 
for all of the occupations at the same time. 


RIMARILY the census was started to learn 

the population of the country. In 1790 
federal marshals were assigned the task. They 
were allowed thirteen months for the enu- 
meration and returned a total population of 
3,929,214. Since then, the nations of the world 
have been developing methods for speedy enu- 
meration of their people. 

Some countries, however, have been back- 
ward. Only two years ago, Turkey decided to 
take its first census. Modern methods were 
discarded. The Turks imprisoned the entire 
population in their houses on the day of the 
census; no one was permitted on the streets 
except armed guards and census takers; busi- 
ness and industry came to a halt; no trains or 
street cars were run. In Constantinople it 
was not until the count was complete at 10:15 
p.M. that the people were released from their 
homes by the signal guns. 

Fortunately such a drastic method is not 
necessary in the United States. The popula- 
tion of this country has been increasing at the 
rate of about 1,400,000 persons a year, or one 
person every twenty-six seconds. The major 
part of the increase is made up of the excess 
of births over deaths, which amounts to 1,150,- 
000 annually. The (Continued on page 161) 
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Why pay an extravagant price 
for strength—get all equipment 
you require and excellent course 
of instructions for only $5.00. 
Develop muscles of a super-man. 
Get strong and amaze friends. We 
show how to easily master r 
which now seem difficult—if y 
want physical culture for your halae 
sake, this equipment is just what you 
need. Save at least $20.00. We furnish 
a ten cable chest expander adjustable to 
resistance up to 200 lbs. Made of new 
live extra strength, epringy rubber to 
assure long wear and give resistance you 
need for real muscle development. You 
also get a pair of patented hand grips for 
developing powerful grip and forearms. 

Ye include wall exercising parts which 
Permit you to develop your back, arms 
and legs—a real muscle necessity. Busi- 
ness men and athletes, too, first age in 
their legs. Develop leg —— with foot 
strap which we furnish. his will give 
you speed and endurance—but that isn 
all you get. In addition we include a 
specially written course which contains 
Pictures and diagrams showing how to 
develop any part of your ly 80 you 
quickly get on with these exercises and 
gain Cs ma Laveuions from their use. 


Act n 
SEND NO MONEY 
All items pictured are included in 
\ this special offer. Sign name a 
address to coupon and rush to us. 
We send your ten cable chest de- 
veloper, wall parts, a pair of hand 
ie foot strap and the course 
return mail. 


wat you send check or money 
order in advance,{we pay post- 
age.) 
GUARANTEE 
All Crusader products are guar- 
anteed to give entire satisfac- 
tion or money 


; Crusader Apparatus Co., 
1 Dept. 610, 44 Parker Ave., Maplewood, N. J. 
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Turn Your Talent Into Money 
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able new Circle System of Drawing 
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Send for booklet and sample lesson 
plate explaining full detatis of the 
Course. No salesman will call. 


THE NATIONAL SCHOOL OF CARTOONING 
915 Penton Building Cleveland, 
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First Scientific Census 
(Continued from page 160) 


other part results from the increase in immi- 
gration over emigration, which adds 240,000 
persons every year. ’ 

The most conservative estimates place the 
1930 population at twice what it was in 1890, 
only forty years ago, and thirty times as great 
as it was at the time of the first census. 

History records no other instance of a popu- 
lation increasing so rapidly. Moreover, there 
has been no other nation in which the increase 
in population has been accompanied by such 
improvement in the wellbeing of the people. 

‘In commenting on this state of affairs, Wil- 
liam M. Steuart, director of the Bureau of the 
Census, said: 

“As a statistician, I believe that this ad- 

vancement has been due in no small degree to 


tion, our resources, our facilities for transporta- 
tion, and our population as expressed in the 
census statistics.” 


| 1790, the 4,000,000 persons who lived in 
the United States occupied a territory of 
868,000 square miles, or 4.5 persons for every 
mile. The present continental area is 2,974,000 
square miles, and it is estimated the average 
population per square mile in 1930 will be more 
than forty, nearly a thousand percent increase. 

In 1790, only six cities in the United States 
had as many as 8,000 inhabitants. The popu- 
lation of these cities formed a little more than 
three percent of the total population of the 
country. In 1920, there were 924 such cities 
and their population was forty-four percent of 
the total. Including the population of smaller 
cities down to those with 2,500 inhabitants, 
the urban population of the United States in 
1920 formed slightly more than one half of the 
total, and the rural less than one half, while 
the strictly farm population was less than 
thirty percent. 

It appears, therefore, that this is becoming 
more and more a nation of cities. But there 
are certain strong factors operating against 
this tendency. One of the most potent is the 
automobile, which carries the city worker to 
a home in the suburbs. 


HEN the United States started the first 

census, only the names of heads of families 
and the number of persons in each family were 
recorded. For example, aged and yellowing 
books at the Census Bureau show the family 
of John Hancock as comprising two white 
males over sixteen years of age, three white 
females, and seven other free persons not white, 
who were presumably negro servants. 

Starting with the census of 1850, the name 
of each individual in the family was recorded. 
The books for 1860 show the family of Abra- 
ham Lincoln enumerated at Springfield, IIl., as 
consisting of Lincoln; his wife, Mary; his three 
sons, Robert T., Willie W., and Thomas; a 
servant; and a boy of fourteen named Philip 
Dinkell. Each individual was asked to give 
the value of his real and personal property. 
Lincoln returned $12,000 for his personal 
property and $5,000 for his real estate. 

When the system of individual enumeration 
was adopted in 1850, a number of new classi- 
fications were added, including illiteracy, 
school attendance, occupation, age, and place 
of birth. In 1870 the question of nativity of 
parents was added. 

In later censuses, the foreign born have been 
classified according to country of birth, year 
of immigration to the United States, whether 
naturalized or alien, and their ability to speak 
the English language. 

The present questions of census takers cover 
an even wider field, including marital condi- 
tions, religion, occupation, and the like. They 
will give a microscopic view revealing price- 


most of the citizens of the United States. 
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Half a Million People 


have learned music this easy way 


You Too, Can Learn to Play Your 
Favorite Instrument Without 
Teacher 


a 
Fasy as A-B-C 
ANY of this half million 
didn’t know one note from 
another—yet in half the usual 
time they learned to play their 
favorite instrument. Best of all 


they found learning music amazingly easy. 
No monotonous hours of exercises—no tedious 
scales—no expensive teachers. This simplified method, 
perfected by the U. S. School of Music, made learning 
music as easy as A-B-C! 


From the very} start you are playing real tunes 
perfectly, by note. Every step, from beginning to 
end, is right before your eyes in print and picture. 
First you are fold how to do a thing, then a picture 
shows you how, then you do it yourself and hear it. 
And almost before you know it, you are playing your 
favorite pieces—jazz, ballads, classics. No private 
teacher could make it clearer. The cost is surprisingly 
low—averaging only a few cents a day—and the 
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LEARN TO PLAY whatever instrument 
you choose. 

BY NOTE saat now to play 
Mandolin Saxophone eo’ reg a Fee 
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Or Any Other Instrument | are invited everywhere. 

Enjoy the popularity 








you have been miss- 
ing. Start now! 
FREE BOOKLET AND 
DEMONSTRATION 
LESSON 
If you really do want to 
play your favorite instru- 
ment, fill out and mail the coupon asking for our 
Free Booklet and Free Demonstration Lesson. These 
explain our wonderful method fully and show you 
how easily and quickly you can learn to play at little 


expense. Instruments are supplied when needed-——cash . 


or credit. U.S. School of Music, 810 Brunswick Bldg., 
New York City. 

U. S. SCHOOL OF MUSIC, 

810 Brunswick Bidg., New York City 

Send me your a free book, ‘‘Music Lessons in 
Your Own Home,” th introduction by Dr. Frank 
Crane; also Free Demonstration Lesson. This does not 
put me under any obligation. 
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HE big moment has arrived! Our hero 

has spent three minutes a day studying 
“Pleasant Paragraphs for Prospective 
Pilots”-—and now Prof. Postman is hand- 
ing him his diploma. Ah, the thrill of it— 
the heavenly dliss of this graduation day! 
But it won't be long now. Instead of a 
“post” graduate there’s apt to be a post 
mortem if he ever gets his hands on the 
controls. . . 
This quaint ‘little scene, frankly, is just 
about what some folks think of ‘a corre- 
spondence course in Flying. And I don’t 
blame them. 

I am NOT Teaching 
““Flying-by-Mail’’ 
Nowhere in my advertising or literature, 
do I claim to turn out fliers. My home- 
study Course gives Aviation’s ground- 
work to sincere men who cannot leave job or 
home to get class-room instruction. The 
Industry needs men who know. Time, 
equipment and the rendering of service are 
too valuable for guesswork or amateur 

tinkering. 

My textbooks cover the theory of flight, 
plane construction, rigging, repairs, motors 
of all types, instruments, commercial man- 
agement—essential knowledge that every 
man in Aviation, whether on the ground or 
in the air, must have to handle his job 
intelligently. 


A Free Book for YOU 


“Wings of Opportunity” is a book which 
tells about the opportunities that exist in 
Aviation and how I am helping ambitious, 
air-minded men to make the most of them. 
If you are eighteen years of age or older, it 
will give me pleasure to send you a copy. 


Aviation Institute of U.S. A. 
WALTER HINTON, Pres. 
1115 Connecticut Ave. Washington, D. C. 


TWMa Now for Pach 





8 Walter Hinton, Pres., 22 «C8 
Aviation Institute of U. S. A a 
g 211s Connecticut Avenue, Washington, D.C 4 
§ Send me a FREE copy of your book ‘ ‘Wings ' 
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The Zeppelin Grows Up 
(Continued from page 28) 


of Zeppelin’s commercial ships for military 
service. Several military Zeppelins were 
already in use by the German army and 
navy, and more were ordered. Not everyone 
knows that during the four years of fighting, 
the four great Zeppelin plants then in operation 
built eighty-eight of the air leviathans. More 
than 1,000 men labored at one factory, at 
Staaken, Germany, to turn out the giant night 
bombers that raided London and Paris in 1917 
and 1918. But casualties were heavy among 
them, and some of the lessons learned in the 
war played an important part in the improve- 
ment of modern airships. 


ONE day four German Zeppelins, returning 
from a military mission, were caught in a 
storm at 18,000 feet altitude and swept over 
Allied lines, where all were shot or forced 
down. The engines, designed for sea-level con- 
ditions, had failed in the rare air of high alti- 
tudes. Out of this experience came the present 
high-altitude airship motor, over-dimensioned 
and with surplus compression, which develops 
maximum power at about 10,000 feet. 

One of Count Zeppelin’s inventions during 
the war was the Zeppelin observation car—a 
sort of upside-down periscope. While the 
airship lay hidden from the enemy above a 
bank of clouds, an observer in a tiny inclosed 
car would be lowered to the end of a cable 
five-eighths of a mile long. Just below the 
clouds, he could direct the operation of the 
ship and even signal for bomb releases by tele- 
phone—praying meanwhile, no doubt, that 
the bomb would not hit him. 

While the Zeppelin plants were turning out 
military airships, the inventor found time to 
experiment with a new type of duralumin 
dirigible designed especially for aerial photog- 
raphy. He was successful, and construction 
of a number of these machines was interrupted 
only by the Armistice. 

In the four years of the war the speed of 
Zeppelins had increased from forty-seven to 
eighty-eight miles an hour. To carry useful 
loads of forty-four tons, their hydrogen capa- 
city had been raised from 706,000 to more than 
2,000,000 cubic feet. Commercial ships were 
built after the war embodying these improve- 
ments. The Zeppelin was growing up. 


OUNT ZEPPELIN died in May, 1917, at 
seventy-eight, still dreaming of peace-time 
Zeppelins for world-wide transportation. Had 
he lived a little longer he would have seen a 
definite sign of the airship’s future role in long- 
distance travel. British troops were besieging 
German colonials in German East Africa. 
The Zeppelin L-59 was sent to carry ammuni- 
tion and medicine to the beleaguered defenders. 
Picking up nine tons of machine gun ammuni- 
tion at Jambol, in southern Bulgaria, it set 
sail for Africa. 

Just as the ship was crossing the Sahara 
desert, the German Intelligence Office inter- 
cepted a British radiogram that the Germans 
had surrendered. The L-59 had just passed 
through a storm and had taken in her wireless 
antenna. It was not until she was west of 
Khartum that she listened in and picked up 
Headquarters’ frantic message not to land. 
The L-59 turned without stopping and, flying 
high over Asia Minor and the Black Sea, reached 
Jambol after having traveled, in four days, 
4,225 miles non-stop. It was a world’s record 
for any kind of aircraft, and at that the L-59 
had enough fuel left in her tanks for two or 
three days more in the air. 

Two years later, the British airship R-34— 
said to have been patterned after a German 
Zeppelin captured in the war—fulfilled Count 
Zeppelin’s vision of trans-ocean airships by 
making the first round trip across the Atlantic. 

In 1924 the Los Angeles, America’s share of 
German reparations, (Continued on page 163) | 
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Deas Remsialin Grows Up 


(Continued from page 162) 


crossed the Atlantic from Friedrichshafen 
and landed at Lakehurst, N. J., with enough 
fuel in her tanks to proceed to Chicago. This 
ship marked the permanent departure in hull 
shape from the older “lead pencil” design, 
pointed at both ends, to a shape more like 
that of an egg. The result was greater strength. 

The Los Angeles, then, was the last of the 
Zeppelins. Its 125 predecessors all had been 
destroyed—some by fire, some by storm, some 
by hostile incendiary bullets. Yet out of this 
heap of broken hopes was to rise the newest 
and in many ways the best of them all. 





| Count Zeppelin, was the embodiment of every 
| lesson learned in building its predecessors. 
When it reached Lakehurst from Friedrichs- 
hafen, Germany, this year, it had fuel enough 
left for at least thirty hours more of flying. It 
| had flown 5,000 miles in ninety-three hours, 

carrying sixty-one persons and tons of mail 
| and express. One of its outstanding features 
was the method of maintaining a constant 
weight. Its “blau gas” fuel, used instead of 
gasoline, weighed about the same as air and 
hence did not lighten the ship when it burned. 
| By way of contrast, the Los Angeles weighed 
twenty-two tons less when it arrived here than 
at the start, requiring the valving off of valua- 
ble lifting gas to keep it down to normal level. 


y= is the Zeppelin’s future? A hint is 
to be found in the great new rigid air- 
ships under construction here and abroad. 
The British R-roo and R-zor, are intended 
primarily for fast mail and passenger service 
to such distant lands as Argentina, Australia, 
Canada, Egypt, Norway, India and Spain, 
where mooring masts and hangars are being 
built for them. They use hydrogen lifting gas, 
of which each carries 5,000,000 cubic feet. 
The two giant dirigibles for the United 
States Navy will incorporate perhaps more 
radical improvements than any of their pred- 
ecessors. Each will have three backbones, 
triangular keels running from one end to the 
other, in the upper half of the envelope. They 
will be so strong, with bracing rings spaced 
along the ship’s length, that they will require 
no wires for further rigidity—a construction 
that permits all parts of the ship to be inspected 
during flight. Inside the keels will be long 


quarters. 


| Ree 600-horsepower Maybach motors 
will each have its own compartment inside 
the hull, avoiding wind-resistance. The only 
parts of the ship, projecting outside the hull 
will be control surfaces, propellers, and their 
supports. 

Power will be delivered through solid shafts 
to propellers mounted on outriggers. The 
propellers, of novel design, can be rotated from 
horizontal to vertical. Thus they can lower 
and raise the craft without waste of gas. 

Space for five or more airplanes within the 
hull is another novel feature of the two new 
Navy ships. The planes may be launched 
from the mother dirigible and return to it 
while it is in flight. Each of the ships, though 
slightly larger than the new British dirigibles, 
will have about the same lifting power. The 
helium gas to be used in the American ships 
has a lifting power slightly below that of hy- 
drogen. Its greater safety is expected to com- 
pensate for the difference. 

Little does the $2,000,000 hangar at Akron 
where America’s newest airships are taking 
shape resemble the shed on Lake Constance 
where Count Zeppelin constructed his first 
airship. The modern dock is 1,175 feet long 
and its unobstructed floor space covers eight 
and a half acres. A ship of 10,000,000 cubic 
feet could be built in it. Perhaps some day it 
will be. For the Zeppelin has indeed grown up. 








corridors, promenade decks, and _ sleeping | 





The Graf Zeppelin, named appropriately for — 
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This Offer Is Open to Every Reader of This Announcement 


It makes no difference who you are or where you live we want you to send 
us a name for our toothpaste. Whoever sends the most suitable name will 
win—nothing more is necessary to gain this cash prize of $1000.00. 


Nothing to Buy — Nothing to Sell 


You can use a coined word or a word made by 


such as “Snow-White,” “Gum-Strength,” etc., or any other name you 
might think would fit the high quality of this dental cream. There is nothing 
to buy or sell—simply the person sending the best and neatest su gestion 
for a name will receive $1000 cash prize, or, if prompt, $1100 in all. 


ANY NAME MAY 


No matter how simple you think your 
suggestion is you cannot afford 
to neglect sending it at once. 
Any name may win. 


Win 
this $1000 
cash prize by 
a few moments’ 
thought. How can you 
earn this amount of money 
easier or more quickly? Remem- 
ber, there is no obligation! The per- 
son submitting the winning name will 
have nothing else to do to win the $1000 
and the extra $100, if prompt. In choosing 
a name bear in mind this dental cream is 
marvelous for teeth and gums. It is designed 
to sweeten the breath, beautify the teeth, 
cleanse cavities and promote teeth and gum 
health. The only thing necessary to win is to 
send the name we choose as the neatest and 
best suited for this dental cream. Only one 
name will be accepted from each contestant. 
This unusual offer is only one of a number of 
offers embraced in our novel distribution 
plan, whereby those taking part may win any 
one of twenty-odd prizes, the highest of which 
is $3500 cash. By participating in our dis- 
tribution plan the winner of the $1100 cash 
prize may win an additional $3500, making a 
total of $4600. Everyone sending a name 
regardless of whether it wins or not, will be 
given the same opportunity to win the $3500 
or one of the other cash prizes. Get busy with 
your suggestion at once—do not delay! Neg- 
lect may cost you thousands of dollars. 


combining two or more words, 


WIN 



































Extra for 


$10 Promptness 


To get quick action I am going to pay the 
winner an extra $100 for promptness, or 
—_ in all—so send your suggestion AT 


CONTEST RULES 


This contest is open to everyone except mem- 
bers of this firm, its employees and relatives. 

Each contestant may send only one name. 
Sending two or more names will cause all 
names submitted by that person to be thrown 
out. 


Contest closes November 30, 1929. Dupli- 
cate prizes will be given in case of ties. 

To win the promptness prize of $100 extra, 
the winning name suggested must be mailed 
within three days after our announcement 
is read. 

MR. H. E. RAY, Contest Manager. 

718 McCune Bldg., Des Moines, Iowa. 

Enclosed with this coupon on separate sheet is my 

suggestion for a name. ¢ 
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Date this announcement was read..........+0++ 
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Nore: Being eomet qualifies you for the extra 


$100.00 as outlined in this announcement. 





HELP WANTED 


We require an ambitious person to do special advertising 
work _ ~ in your own locality. Pay is exceptionally 
large. ork is pleasant and dignified. No previous ex- 
rience necessary. You simply carry out our instruc- 
ions. Your full time brings you a handsome income— 
spare time pays you well. If you are making less than 
50 a month write at once for full particulars. Costs 
you nothing to investigate. I will give you all the facts so 

you can decide for yourself. 
ALBERT MILLS, Gen. Manager Employment Dept. 

2391 Monmouth Ave., Cincinnati, Ohio. 








Send us your name and address for full information re- 
garding the Aviation and Airplane business, Find out about 
the many great opportunities now open and how we prepare 
you at home, during spare time, to qualify. Our new book 
Opportunities in the Airplane Industry also sent 
free if you answer at once. 
AMERICAN SCHOOL OF AVIATION 

Dept. 1367 3601 Michigan Ave. CHICAGO 
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methods, etc. Send model or sketch and description of your invention 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


YOU ARE BADLY if you tack 
HANDICAPPED [ist School 
You cannot attain business or social 
prominence. You are barred from 
a@ successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and ccllege entrance. In fact, em- 
ployers of ically all worth-while 

tions demand High School train- 

. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 


FUTURE This course, 
which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable, It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 

_ fitst lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 


Most people idle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 


Check and mail the coupon NOW 
for full particulars and Free Bulletin, 


American School 
Dept. H-748 
Drexel Ave. and 38th $?t., Chicago 


i Sage 
American School 

Dept. H-748 Drexel Ave. & 58th St., Chicago 

Sia a 


o«-+e- Architect 
enneea oe Contractor 


eocees a 
atemobile 

Gul Civil Engineer 
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y lic tant 
.....&ccountant and Auditor 


Law 
































POPULAR SCIENCE MONTHLY 








Everyday Wonders in 
Colloid Chemistry 


(Continued from page 44 


average colloidal particle, and take a dive into 
a cupful of jelly set out to cool and harden, he 
would see remarkable sights. Throughout the 
bright red ocean in which he would find himself 
swimming, there would be drifting slowly a 
number of balloon-like masses of thicker 
fluid, like giant jelly fish. No sooner would he 
get used to these companions than he would 
notice an alarming fact. The great floating 
globes are swelling. Inexorably they enlarge 
and come closer together. Finally they touch, 
like toy balloons piled on top of each other ina 
bin. The imaginary swimmer would find him- 
self pressed into one of the small, many-cor- 
nered spaces between the swelling globes. That 
is precisely what happens, though of course 
on an ultramicroscopic scale, when a cup of 
jelly turns hard. 

In the beginning the warm, liquid solution is 
a colloidal one. Its particles are tiny globules of 
the jelly substance mixed with the elements of 
water. As such a jelly mixture is warmed the 
globules shrink. What happens, in fact, is 
that they sweat out some of their contained 
water into the surrounding solution. If the 
mixture grows colder instead of warmer the 
globules swell by absorbing water. The 


instant that they swell enough to touch one | 


another the jelly stiffens. When they are 
swollen enough to press tightly against each 
other the jelly is fully hard. 


Tus happens in any kind of jelly, gelatin, 
agar-agar seaweed, or anything else. There 


| is a material called pectin—plentiful in apples, 





in the inner rind of grapefruit, and in some 
other natural materials—which is especially 
good at forming these stiffening internal 
structures. That is why housewives often mix 
apple juice with other fruit juices to make 
stiff jellies. The pectin in the apple juice does 
the stiffening, the other juices supply the flavor. 

Glue acts in much the same way; most kinds 
of glue, indeed, are merely varieties of gelatin. 
To make any two surfaces stick together, it is 
not really necessary to do more than to make 
both of them absolutely flat or to fill up the 
tiny open spaces between them. Two ab- 
solutely flat metal plates will stick together 


| tightly all by themselves. Surfaces of ordinary 





materials do not do this because they are never 
flat. 

The surface of this very page of paper, for 
example, may be seen under a microscope to 
be a rough mass of twisted fibers, like fallen 
tree trunks after a microscopic forest fire. If 
one sheet of paper is pressed against another, 
nothing happens, because the surfaces do not 
really touch. The only contacts,are between a 
few of the higher-lying fibers, as though two 
landscapes were laid together, touching only 
by their mountain tops. 


HE duty of glue is to fill up these irregular- 

ities between the surfaces so that real con- 
tact is obtained. Then the natural tendency of 
most substances to adhere to each other comes 
into play. One surface sticks to the layer of 
glue, the glue sticks to the other surface. In- 
tervening roughnesses are filled up by the 
stratum of colloidal glue, the tiny globules of 
which deform themselves if necessary to fit 
into whatever spaces exist. This is why stamps 
stick to envelopes, why envelopes stay sealed, 
and why all of the other myriad uses of pastes 
and glues are possibilities. 

Ordinary starch paste is another colloid and 
acts in the same way to stiffen a shirt front ora 
collar. It fills up spaces between the fibers of 
the fabric and sticks these fibers together, so 
that the whole is stiffened, just as the metal 
fastenings of a bridge or a skyscraper make the 
whole structure stiff. 

Colloids differ among themselves in their 
abilities to stick to (Continued on page 166) 
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How to Make 


Real Money 


Just Doing This 


atten Tt 


New Shaving Invention Offers 
Excellent Money to Men Who 
Will Act As Our Local Repre- 
sentatives in Their Home 
Territories. $30—$40—$50 a 
Day. Full or Spare Time! 
No Investment Required. 
Write for Details On 


GENEROUS OFFER 


Probably you have heard of KRISS- 
KROSS—the amazing stropper and ra- 
zor blade-renewer pictured above. It 
makes any kind of blade keener than 
new and prolongs its life for weeks and 
even months! But that’s not all. 
KRISS-KROSS is one of the most sur- 
passing money-makers ever seen. Hun- 
dreds of demonstrators and agents all 
over the country are making from $200 
to $500 a month just taking orders for 
it in their home towns. KRISS-KROSS 
is heavily advertised in magazines but 
never sold in stores, so we must have 
people to take orders in each locality. 

Ye pay generously for your time and 
give special bonuses that run your earn- 
ings up into real money. Even spare- 
time workers earn $15 -or more in a 
single evening or Saturday afternoon. 


AN ASTONISHING INVENTION 


KRISS-KROSS’ mechanical ingenu- 
ity is little short of marvelous. It 
strops your blade (any make) on the 
diagonz] just like master barber. Eight 
“lucky” leather grooves do the trick 
in eleven seconds. Automatic reverse. 
Strops heavy at the start—light , 
at the finish and leaves your blade % 
with the keenest cutting edge 
steel can take! No wonder it 
seils like wildfire! 

Profits Waiting for You 

So great is the present demand 
for KRISS-KROSS that agents 
are reaping profits almost be- 
yond belief. During the month K. P. 
Rapf made $602. R. ©. Walker 
(Idaho) made $9 his very first demon- 
stration. H. King of Massachusetts 
made $66 in one day—-and J. C. 
Kellogg cleared $200 in 7 days at spare 
time alone! 

Get Details—Special Offer 

Right now we are willing to make an 
extremely generous offer to new agents 
and demonstrators. Find out about 
this money-making business without 
delay. See how simple it is to make 
$100 to $225 a week with KRISS- 
KROSS. Others are doing it —why not 
you? Send the coupon now! 


KRISS-CROSS CORP. 

Dept. P-244 1418 Pendleton Ave., St. Louis, Mo. 
Canadian Address; 
CANADIAN KRISS-KROSS CO. 
39 Wellington —— Toronto 2, 


KRISS-CROSS CORP., Dept. P-244 
1418 Pendleton Ave., St. Louis, Mo. 


vertised KRISS-KROSS stropper. which is never 
sold through stores—and.tell me about your un- 
usual offer of big profits to demonstrators and or- 
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TRADE MARK REGISTERED 


CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTER 


m3) 


AYS FREE 


BEFORE YOU BUY 


SS 7 


COMPLETELY 
ASSEMBLED 








Compare with costliest sets before you buy! 


lam greatly pleased with my AC-9 Miraco. Am getting sta- 


You needn’t send us a cent! America’s 
big, old, reliable Radio Factory springs its 
10th Anniversary Surprise in high-grade 
full-year guaranteed sets at history’s 
lowest prices! With its latest perfected 
Screen-Grid, push-pull, super-powered 
and hum-free AC electric Miraco’s—you 
are guaranteed satisfaction, values and 
savings unsurpassed. 

At our risk compare a Miraco with 
highest priced radios, for 30 days in your 
home. Surprise and entertain your 
friends—get their opinions. Unless 100% 
delighted, don’t buy! Your decision is 
final—no argument! 

Only marvelously fine radios, of latest 
perfected type, at rock-bottom prices, can 
back up such a guarantee. Send postal or 
coupon for Amazing Special Factory Offer! 


Don’t Confuse with Cheap Radios 


With Miraco’s rich, clear cathedral tone, 
quiet operation, razor-sharp separation 
of nearby stations, tremendous “kick” on 








coupon right Now/ 


OF NEARBY USERS— 


# 
All the proof you want—of our honesty, fairness, i 
size, financial integrity, radio experience and 

the performance of our sets—including Amaz # 
ing Factory Offer—sent without obligation! 4 


distant stations and latest improvements 
—you’ll be the envy of many who pay 
2 or 3 times as much! 

Send for proof that delighted thou- 
sands of Miraco users cut through locals, 
get coast to coast, with tone and power of 
costly sets. Miraco’s are custom-built of 
finest parts—product of 10 years’ suc- 
cessful experience. Approved by Radio’s 
highest authorities. 


Deal Direct with Big Factory 


Miraco outfits reach you splendidly 
packed, rigidly tested with everything in 
place ready to plug in! No assembling! 
Entertain yourself 30 days—then decide. 
Liberal year’s guarantee on each set. Play 
safe, save lots of money, insure satisfaction 
—deal direct with Radio’s old, reliable 
builders of fine sets—10th successful year. 
SEND POSTAL OR COUPON NOW! 


MIDWEST RADIO CORPORATION 
408-DN Miraco Building, Cincinnati, Ohio 


Pioneer Builders 
of Sets — 10th 
Successful Year 


NAME 








tions everywhere. It sure out-performs any radios! ever heard 
that sell for twice the price. Neighbors and friends say it is 
. W. Del Decatur, Ill. 


the best they ever hi lo E 
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Excels $425 Outfit 


My 30 dors trial on my 
Miraco AC-9 is up and if 
you would offer me $200 
extra for it back, I would 
tell you nothing doing. 
We had some very expen- 
sive sets in our home, one 
a $425 9-tube AC set. 
Thanks to you I have a 
set that + any and all 
stations. 

tions in 45 states, also 
Cuba and Canada. It is 
beyond words to tell you 
what we think of our won- 
derful bargain. I will al- 
ways praise Miraco’s to 
everyone—J. W.LAUDER- 
BACK, Barberton, Ohio. 


Coupon brings proof 
like this from people 
in YOUR locality, too. 


have got stae 





LI AMAZING g@ MIDWEST RADIO CORP. 
SPECIALFACTORY  408-DN Miraco Bldg., 
C, OFFER, TESTIMONY Cincinnati, Ohio. 


ADDRESS 
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WITHOUT OBLIGATION, send latest literature, AMAZING SPECIAL 
FREE TRIAL FACTORY OFFER, testimony of nearby users, etc. 
O User O Agent 0 Dealer 0 Check here if interested 
in an EXCLUSIVE TERRITORY PROPOSITION 
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idle mixed with water; the dancing particles of 
' - Nw LA) $ EF, VW soap suds can be plainly seen under an ultra- 
rf "ee DS yy ) phe +2) | Add microscope. These colloidal soap particles are 
= de Na if Va great stickers, especially to the human skin. 
— So anxious are they to stick, in fact, that a 

tiny film of soap creeps underneath particles 
of dirt on the skin and literally pries them 
loose so that the water can wash them away— 
an example of a great group of forces and ac- 
tions included under such technical terms as 


adsorption, surface tension, and interfacial 
tension. 


© : : , ; 
example is the action of soap in removing dirt, 
n Yi aa Soap makes a colloidal solution whenever it ig 
yuna ut ren ] . fh *y Ay’ 


qN SHAVING, a similar thing happens. The 
soap not only helps the water to penetrate | 
the hairs and soften them, but a good shaving | § 
soap formsa thin, slippery film over the skin, so 
that the razor slips along smoothly and pain- 
lessly, without pulling too much on the hairs 
or catching the skin and making a cut. Oils or 
waxes used to polish furniture and floors act 
in much the same way. The colloidal particles 
fill up rough places between the fibers of the 
f 8 f 1 fe) h R d wood so that the surface —w pg what 
is more important practically, the floor offers 
rom out oO cars on the oa aleedied _— microscopic catching-places for particles 
of dust. 


ae Other examples of how waxy, gluey, and 
HE VERDICT —“Car owners are sentenced oily colloidal materials stick to things are 


in lost power, low gasoline furnished by face creams, rouges, and other 
to pay the cost P , & cosmetics. These make adherent layers on the 


mileage, and a general dissatisfaction with their skin, to keep color or powder in place. The |@ 
, forces that hold such layers are among the 

cars’ performance until they put on a Packard strongest known to science. Ancient E, 
mae ; tians, without knowing anything about the 
Lac-kard Ignition Cable, which can be secured science, used the colloidal swelling of wooden 
, P wedges to split great stones like those of the 
from any reputable garage, service station, or obelisks. The colloidal wax which holds in 
: pas place the red color on the lips of a modern girl 
repair shop. Go: clings with an intensity equalling at least 
; “9 200,000 pounds of pressure to the square inch. 





Every time a spark in your cylinders is weak- x That such rouge can ever be got off at all, 
o- ° . Ral accidentally or intentionally, is due to the fact 
ened, delayed, or missed entirely, there is a : that whatever wipes it away removes it bit by 


‘ i ° bit so that the enormous sticking pressure 
loss in engine power. That is why sp ark plug which the colloidal particles exert is overcome 


wires are so important. Install a Packard aS a little at a time. 


Lac-kard Ignition Cable Set and feel the differ- Tae cccrme or of importa 


ence in power. Be sure you get genuine Write Sor yee tall trees by virtue of colloidal forces. Animal 

: Camoah Gang muscles contract in ways apparently not dis- 

Packard in the purple and yellow package. on Trial” similar. Digestion, nerve action, secretion, 

. and the Ron ged . ed activities of the |” 

human y are related intimately to these | 7 

F or all Cars $2.00 to $4.75 colloidal phenomena. Living matter itself, the |” 

mysterious jelly-like substance called proto- 

plasm, which is found in every living cell and 

which possesses, biologists believe, the essential 

secret of life, is a colloid. Under the ultra- 

microscope each living, protoplasmic cell is 

seen to contain the familiar dancing particles 

like those in colloidal gold or tobacco smoke or 
soap-suds. 

The forces that hold a stamp fast to a letter, 
or the rouge fast to a flapper’s lips, also hold 
the organs of the human body to their places 
and activities, even the living cells of the brain 
to their task of managing the body and produc- 
ing oe ‘ . , 
ja al Colloid chemistry is far more than a few new 
"If it isn’t Packard ways of handling chemicals. It marks the dis- 
—it isn’t Lac-kard.” covery by science of a whole new world of 
forces and substances neither so small as those 
© 1929, The P. E. Co. of atoms nor so large as those of ordinary 
things. 

It is the realm, Professor Wolfgang Ostwald 
has said, of a “neglected dimension,” the 
ag realm of particles neither very large nor 


HONEST VawwEe 
LARGEST EXCLUSIVE MANUFACTURERS OF AUTOMOTIVE CABLE IN THE WORLD | ‘“'Y small. _ 






































